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K-BOLT the blind fastener with Kaylock reliability 

Here's the newest addition to Kaylock's line of quality fasteners 

1 — Has superior clamp-up characteristics 

2 — High resistance to vibration and fatigue 

3 — Easily installed from one side of work surface 

4 — Reduces assembly time and related costs 

5 — Standard in-stock installation tools are used 

6 — Conforms to proposed Aerospace specifications 
Designed for structural applications, K-Bolt unit assemblies are 
available with Hex or Flush Heads, in nominal shank diameters. 
Write today for Bulletin 2622. 


KAYNAR MFG. CO., INC.. KAYLOCK DIVISION • Box 2001, Terminal Annex, Los Angeles 54, California 



with the Exclusive Goodyear Adaptive Brake-Pressure Control 


AND HERE’S WHY: It automatically maintains brake pres- 
sure just below the skid point — instantaneously adapts the 
pressure of the brake to the coefficient of friction between the 
tires and any runway surface — constantly adjusts its own 
sensitivity to the runway condition changes throughout the 
landing. And it’s not affected by over-pressurization of the 
braking system. 

There are three great Goodyear Anti-Skid Systems: 

Adaptive Brake Pressure Control is but the latest skid control 
system by Goodyear. Another Goodyear Anti-Skid System 
lets the pilot control braking pressure unless a skid threatens 
-then automatically "dumps” pressure until the skid condi- 
tion is corrected. And the Skid Warning System* tells a pilot 


when a skid is imminent by a sharp “thumping” action on his 
foot that demands his immediate attention and permits the 
pilot to correct for skids by releasing brake pedal pressure. 


Goodyear skid control systems are used on Republic's 
F-I05D, Douglas’ DC-7, Lockheed's JetStar and F-104, Con- 
vair’s B-58, the Vickers Viscount and many other planes. For 
more information on these systems, write on your company 
letterhead to The Goodyear Tire & Rubber Company, 
Aviation Products Division, Dept. X-17I5, Akron 16, Ohio. 


GOOD/^E>|R 




depth management in action 

THE STORY BEHIND AN AMAZING NEW AIRCRAFT 


new aircraft, Chance Vought's VTOL transport. The first of an 
entirely new generation, the VTOL — vertical take-off and 

helicopters and airplanes. When wing and engines are tilted 
vertically, the VTOL will climb or land like a helicopter. When 
wing and engines are moved into conventional position, the 
transport will fly at a speed much faster than a helicopter's. 
The VTOL's flexibility will be especially effective for rapid 
transport of troops, equipment and supplies into unprepared 
areas under all weather conditions. Its potential is also great 


Chance Vought, the aerospace arm of Ling-Temco-Vought, 
has the prime contract for development of an operational proto- 
type VTOL. Teamed with Vought are two other famous names in 
aviation — Ryan Aeronautical Company and Hiller Corporation. 
LTV's efforts in this important program are guided by Paul 
Thayer — a dynamic executive who has grown through the 
ranks from test pilot to Chance Vought president, and whose 
leadership is a vital component in LTV’s management in depth. 

competence in aerospace, electronics, communications and 
consumer products, enables LTV to make important eontribu- 




AEROSPACE CALENDAR 


mal Inertial Sensors (classi- 
c's Paul Moore Research & 
niter, Farmingdale, N. Y. 
reau of Naval Weapons 
Corp., in coopera 


nent Cl 


& Republi 
tion with AFSC Scientific and Technical 
Liaison Office. 

Dec. 10-12-Conference on VTOL Aircraft. 
New York Academy of Sciences, Henry 
Hudson Hotel, New York, N. Y. 

Dec. 17-First National Conference on the 
Utilization of Retired Military Personnel, 


Dec. 17-20— International Arms Control 
Symposium, University of Michigan, Ann 
Arbor, Mich. Co-sponsors: University of 
Michigan; Bcndix Systems Division. 

Dec. 26-31— Space Physics Meeting, Ameri- 
can Rocket Society and American Assn, 
for Advancement of Science, Philadel- 
phia, Pa. 

Dec. 27— American Astronautical Society 
Symposium on Scientific Satellites-Mission 
and Design, Franklin Hall, Philadelphia. 

Jan. 7-10-Millimeter and Submillimeter 
Conference, Institute of Radio Engineers, 
Cherry Plaza Hotel, Orlando, Fla. 

Jan. 13-16-1 5th Annual Convention. Heli- 
copter Assn, of America. Cabana Motor 
Hotel, Palo Alto, Calif. 

Jan. 14-18— Automotive Engineering Con- 

rive Engineers°cX’ HalhDerioit^MicK 
(Continued on page 7) 





YOU CAN MEASURE YOUR SAVINGS 
WHEN YOU BUY 

EDGEWATER ROLLED STEEL RINGS 


. . . because every steel ring we make is 
hot-rolled so close to finished size and 
shape that it needs very little machining. 

There’s so little waste metal that savings 
in materials and labor definitely help you 
beat the profit squeeze. 

Edgewater rings, made from solid steel 
blocks, are unusually tough owing to the 
rolling process. It makes metal denser and 
develops continuous flow lines which in- 
crease the strength. Can be designed in 
complex cross-section shapes, in diam- 
eters 5 to 145 inches. 

We’d be pleased to answer your ques- 
tions about applications — for bearing 
races, gears, parts for motors, missiles, air- 
craft engines — about qualities 
and economies in Edgewater 
rolled steel rings. Call the ai»<» I 
nearest representative, or 
write for free brochure. 



AVIATION WEEK 


SPACE TECHNOIOGY, De 


3, 1962 



BURNDY 

MAKES ALL TYPES OF ELECTRICAL 

CONNECTORS 


New! .100" spaced PC connector 
with crimp-type terminations 




— t].100'|t — 


Burndy’s new .100" spaced hyfen® edge-on® series features crimp-type, 
removable terminations (automatically installed). Tooled for quick de- 
livery of the most popularly specified sizes ... 15, 22, 30 and 43 positions. 



BURNDY 
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MOTORS 



depend upon three auxiliary power packages. Each is 
of delivering the order of reliability and performance 
Eemco Division of Electronic Specialty Co., which 
industries with custom motors, actuators, and star 
information on Eemco Minuteman-proved 



ELECTRONIC SPECIALTY CO . Eemco 
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Del E. Webb Corporation 

Announces 

CLEAR LAKE CITY 

A major research park, industrial park 
and totally-planned community 
—next to NASA/Houston 


Your company belongs next to 
NASA/Houston — at Clear Lake 
City. This 15,000-acre planned com- 
munity flanks the Manned Spacecraft 
Center on three sides. Campus-like 
research and industrial areas will ad- 
join the MSC. 

NASA/Houston recently announced 
acceleration of its $150 million con- 
struction program. By late 1963, op- 
erations will start concentrating at 
the Manned Spacecraft Center and at 
nearby Ellington AFB. Clear Lake 
City bridges these two NASA nerve 
centers. 


Clear Lake City Research Park 

occupies 1 000 choice acres on NASA’s 
northwest limits. The strategic location 
and meticulous planning of this park 
make it one of the most desirable R&D 
locations in the country. The Research 
Park will have extensive landscaping 
and underground utilities. Architec- 
tural controls will help achieve har- 
mony without regimentation. 

The Industrial Park, with identical 
improvements and controls, will ad- 
join the Research Park on the south. 
An Industrial District will be located 
in the northwest. 


First class office space suited to 
technical representatives will be ready 
for occupancy next spring. 

Clear Lake City will boast a fine 
motor hotel, apartment buildings, mo- 
bile home park, community center, 
shopping center, model homes and 
country club. The first nine holes of 
an 18-hole, four-season golf course 
will be playable in 1963. 

Northeast of Clear Lake City, 7000 
acres are to be developed for heavy 
industry by Humble Oil & Refining 
Company. 


For detailed information, write or 
call W. Lawrence Prehn, Jr.. Resi- 
dent Manager, Commercial and In- 
dustrial Development, Del E. Webb 
Corporation, 900 Texas National 
Bank Building, Houston 2, Texas. 
Telephone CApitol 8-0781. Your in- 
quiry will be treated in the strictest 
confidence. 

Clear Lake City is a project of Del E. 
Webb Corporation for Friendswood 
Development Company. 


Del E. Webb Corporation 



1 



Avnet offers you. 8 sources 
for tine complete line of Microdot Connectors 
-wit In 1 phone call! 

Avnet stocks Microdot’s complete line including multipin connectors with up 
to 61 power or 19 coaxial contacts in a plug with 1V4" o.d.; microminiature 
coaxial connectors in 50, 70 and 90 ohm types; coaxial, twinax and triaxial 
cables (RG types approved to MIL-C-17C). 


Discuss your requirements on Microdot Connectors with any of the 8 Avnet 
Offices listed below. When you phone your local Avnet Stocking Facility, you 
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Hughes 269A Helicopter combines all the features of the "perfect” trainer. Consider these facts: 


1 . Designed for learning ease— Pitots who 


clearance— overall compact si: 


: less to buy, less 

9A— $22,500— is at 
helicopters. Comr 


report ail direct operating costs are as low 
as $10.55 per hour. (One operator reports a 
maintenance parts and labor record of just 
$3.25/hour through 475 flight hoursl) 


3. Proved in U.S. Army and Air Force 
evaluations-The HO-2 (Army designation 
for the 269A prototype) met or exceeded all 
guarantees tor a light two-place helicopter. 
Reasons: The 269A's high power to weight 
ratio, small rotor diameter, rugged structure, 
overall simplicity, and integrity of design. 


time— The 269A delivers more "up lime" 

ample: Wearing parts in major components 
have a life of at least 1000 hours. Hughes rec- 


ords show a ratio of three hours of flight time 
to one hour of maintenance. 

5. "Off the shelf” delivery— The Hughes 
269A is now in full volume production at 
Hughes Tool Company/Aircraft Division^ fa- 

6. Salient Specifications for the Hughes 
269A. Rotor diameter— 25’. Overall length- 
22'. Useful load— 640 lbs. Powered by Lycom- 
ing 180 h.p. engine. Cruise speed — 83 mph. 
Range— 200 miles. Endurance— 3 hours. 


For more information on the 269A and its unusual capabilities as a trainer, please contact the Vice President, 
Marketing, Hughes Tool Company, Aircraft Division, Culver City, California. <g> 



VERSATILE INFRA-RED BRAZING TOOL HANDLES 
PRECISION WORK AT TEMPERATURES UP TO 21OO 0 F. 


Electric-powered and timer-controlled, Aerojet's new Aeroray Brazing Gun* offers far more control over 
hand brazing operations than ever before possible. Developed to perform delicate repairs to thin-walled 
sections (.010 - .020 inch) of missile thrust chambers, the gun focuses high density infra-red energy into 
a 5 inch line only .100 inch wide, delivering time-controlled temperatures up to 2100° F. ■ The Aeroray 
Brazing Gun has a power density output of 2400 watts per square inch, and can melt a braze alloy such as 
Coast #62 in less than 45 seconds. This speeds up brazing dramatically and permits use of inexpensive 
braze alloys, Just as important, close control of the heat output reduces discoloration and all but eliminates 
accidental burn damage to the part. ■ Made of aluminum, the Aeroray Brazing Gun weighs only 3 pounds. 
Operation is so simple unskilled personnel can be trained in about 15 minutes. Power requirement is 
230 volts A.C. Heat is generated by a standard quartz lamp and focused by reflectors. Brazing takes place 
in an envelope of argon gas triggered through the gun. ; Price of the complete Aeroray Brazing Gun 
(including timer), $975.00 plus shipping and handling. For more information, contact Aerojet-General® 
Corporation, P.O. Box 296 — F, Dept. 50, Azusa, California. 





HERE IS A PROJECT THAT FOLDED. 


In more ways than one. 

The Hiller “CAMEL” may never log one second 
of air time. It is one of a number of exploratory 
projects which Hiller has sponsored over the years 
to make tomorrow’s flying helicopters more use- 
ful and reliable. 

In 1959 Hiller military requirements engineers 
teamed with Army combat experts to explore 
thoroughly the problem of transporting tactical 


helicopters into remote theaters of action, quickly 
and with minimum logistical support. The CAMEL 
was one of the results — a turbine helicopter with 
eight-minute foldability. 

Company-financed research programs, like the 
CAMEL, often don’t reach flight status; but their 
ideas do— in such aircraft as the Hiller Ten99 and 
U. S. Army HO-5 Light Observation Helicopter. 
Two of the world's most advanced rotorcraft. 


HILLER' 



Army XV-5A* provides maximum range/payload 


Scheduled to fly in mid-1963, the Army XV-5A® lift fan research aircraft 
will provide greater payload/ range capability than any other high per- 
formance V/STOL system. 

Now being designed and built by Ryan Aeronautical Company, under 
contract to General Electric, the XV-5A® aircraft will be powered by two 
J85 jet engines which drive submerged wing fans for vertical flight. This 
unique concept provides two to three times more lift, for a given amount 
of installed engine thrust, than any other high speed V/STOL design. 

Result: Greater payload/ range capability — less fuel consumption and 
need for logistic support. Because the lift fan system multiplies engine 
thrust by 300 percent, for vertical flight, XV-5A® engines can be sized 
for most efficient hovering and cruise conditions and do not have to be 
oversized to meet V/STOL flight requirements. These inherent and de- 
signed advantages give the XV- 5 A 0 performance which meets anticipated 
requirements for military missions. ° formerly vz-u 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 
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Somewhere between the problem of forming six pencils into four equilateral triangles and 
seeing the solution as a tetrahedron . . . Achphenomenon occurs. Call it insight, inspiration, 
perception. It is that sudden impulse to think in another direction. Such impulses have pro- 
duced our greatest achievements. || The creative efforts of our scientists and engineers have 
effected unique solutions in inertial technology, establishing us as the world’s leading producer 
of inertial guidance systems for aircraft. We welcome original thinkers with fresh insights for 
our fields of endeavor: stable platforms, gyros, airborne computers, associated electronic equip- 
ment. If you have new configurations in mind, send a resume to Mr. J. A. Lacy, Manager 
Professional and Scientific Staffing. You may expect prompt attention from Litton Systems, Inc., 
an equal opportunity employer, located at 5500 Canoga Avenue, Woodland Hills, California. 



A world of CUSTOM COATING SERVICE 
for the "hot” wear problems of aerospace! 


A new era of high temperature and wear resistance for 
airborne working surfaces has been “orbited” by LINDE’s 
Complete Custom Coating Service! 

Every coating facility— from metallurgical research 
through development, production, and testing— is avail- 
able for the application of coatings of tungsten carbide, 
aluminum oxides, and pure metals to provide top thermal 
resistance and optimum service life. 

LINDE— the "one-stop" coating source— evalu- 
ates and specifies the right material and coating 
thickness, the right coating process— utilizing 
either LINDE’s Flame-Plating "detonation gun” 
technique, or Plasma-Plating with its operating 
temperatures ranging up to 30,000° F. 

With the industry’s widest experience in metal- 
lic coatings, LINDE’s Complete Custom Coating 


Service has the answer to your “hot” wear problems— re- 
gardless of the basic material, size, or configuration of 
the piece involved. If the answer isn’t on our shelf —we’ll 
research to get it! 

Many of today's important aerospace parts have suc- 
cessfully used Flame-Plated coatings— such as the com- 
bustion chamber of the Agena satellite rocket engine, 
aircraft valves, compressor blades, turbine engine 
seals, rocker arms, and many others. For many 
industrial parts, LINDE’s “prescription” coatings 
have increased service life as much as 40 times! 

Write for full information today — to Flame 
Plating Dept., Linde Company, Division of Union 
Carbide Corporation, 1245 Main St., Indianapolis 
24, Ind. In Canada: Union Carbide Canada Lim- 
ited, Linde Gases Division, Tbronto 12. 


LINDE 


COMPANY 



FLAME-PLATING: TOMORROW'S COATINGS... 


FOR TODAY S WEAR PROBLEMS 




Write today for your 
copy of the new 
36 page illustrated 
booklet entitled, 
_ " Countdown ". 


BROOKS & PERKINS, INC. 

1902 W. Fort St. Detroit 16, Michigan 


you get 
an 


Just as your neighborhood baker gives 
you that extra so does B&P. Our 
extra is available to you in our capability 
and experience with lightweight 
and space age metals. May we have 
the opportunity to work with you? 
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i pass the planet Ve 


When you can’t stop for spare parts 


At the moment you read this, the 
Mariner 2 is millions of miles out in 
space and approaching its rendez- 
vous with Venus. For the project to 
be a total success, nearly 14,000 
electronic and electromechanical 
components must function perfectly 
during the entire 110 day voyage. 

It is for reasons like this that 
Fairchild semiconductor devices 


must operate over long periods of 
time with minimal change of char- 
acteristics and without failure. The 
Mariner 2 has, you see, nearly 1,000 
of our devices aboard. 


FAIR CHILD 

SEMICONDUCTOR 


EDITORIAL 


The TFX Program 


The largest potential procurement plum in the Ken- 
nedy Administration fell off the Pentagon tree last 
week to General Dynamics' Ft. Worth Division in part- 
nership with Grumman Aircraft Engineering Corp. of 
Bethpagc, Long Island. X. Y. with the award of the 
tactical fighter (TFX) development contract. The TFX 
is the only basic new weapon system that has been 
initiated in the 22 months since Robert Strange Mc- 
Namara became Secretary of Defense and the final 
decision on it came some 10 months after Mr. Mc- 
Namara’s original deadline. 

The TFX contest was certainly one of the most pro- 
longed technical competitions in the postwar history 
of the Pentagon, dating back to an original USAF re- 
quirement of 1959 vintage. Those who have been re- 
sponsible for most of the delays during the past year 
justify their indecision on the grounds that a far more 
realistic program has resulted, both technically and 
financially, as a result of a more thorough program defi- 
nition before the contract award instead of afterward. 
We hope that time confirms their judgment, because the 
TFX appears destined to play an extremely important 
role in the type of fringe wars that seem likely to plague 
the world while nuclear deterrence remains effective. 

It must have been an extremely difficult technical deci- 
sion to pick a winner from the two finalists— the Gen- 
eral Dynamics-Grumman partnership and the Boeing 
Co. — since both have long records of proven technical 
performance in the advanced technolog)' of aviation. 
Primary design responsibility goes to the General Dy- 
namics team — known more familiarly in the industry 
under the former Convair imprimatur— headed by 
Frank Davis and supported by J. T. “Bing" Cosby and 
Robert Widmer. 'Ibis team proved the mettle of its 
technical management in developing the B-58 Hustler, 
the world's first Mach 2 bomber— a truly remarkable 
aircraft whose complete capabilities are still under- 
estimated by Pentagon planners. It is ironic that the 
success of the B-58 as a routine Mach 2 performer has 
been more appreciated abroad, where it has encouraged 
the British and French to proceed solidly with their 
joint Mach 2.2 supersonic transport project (see p. 41). 
The significance of the B-58's 1961 performance in span- 
ning the New York-Paris transatlantic gap in 3 hr. 19 
min., cruising for a substantial period at Mach 2, was 
not lost on the Anglo-French planners. The B-58 de- 
velopment program also proved new concepts of weapon 
systems management that can be applied fruitfully to 
the TFX problem. 

It was logical to expect that the Navy would insist 
on a contractor long experienced in its needs for the 
carrier-based version of the TFX, and hardly a surprise 
that Grumman fitted this requirement. The Navy and 
Grumman have been a successful operating team in 
naval aviation for more than three decades without a 
quaver in their mutual confidence. 
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If it has taken the TFX an extraordinarily long time 
to materialize as a firm program, it may be because it 
has changed its character several times along the way 
from its original goal as an all-puqjose convertible Edscl 
to be used by USAF, Nary and Army, with only a change 
in paint to distinguish individual service requirements. 
In its present character as a basic variable geometry de- 
sign built in two configurations, one to meet USAF 
requirements and the other suitable for Nary carrier- 
based operations, it reflects a far more realistic approach 
than in its original tri-service all-purpose conception. 
By utilizing one basic design and a high percentage of 
common components (about 80% at current estimates) 
major economies can be achieved over two separate de- 
sign programs, each operated independently by a separate 
service. It may be that the current version of the TFX 
program represents the first realistic compromise be- 
tween the over-simplified Detroit standardization of the 
automotive technology and the hand-tailored approach 
for each color of service paint by USAF and Nary. If 
so, real progress has been made in some areas of the 
Pentagon. 

Underlying the whole TFX concept is one of the 
solid, basic technical explorations by the researchers of 
the old National Advisory Committee for Aeronautics 
(NACA) that did so much to keep this country the inter- 
national leader in supersonic aircraft development. With- 
out the fundamental research into the variable sweep 
wing and the detailed development of this principle 
by the Langley research laboratory group headed by 
John Stack, the current TFX concepts of both final com- 
petitors would have been impossible. Among Stack’s 
able lieutenants in the Langley wind tunnels on this 
project were Thomas Toll. William Alford, Jr., and 
Edward Tolhamus and later John Swihart, Donald Baals 
and Mark Nichols. When Congress convenes again 
and begins carping over the Fiscal 1964 NASA budget 
for aeronautical research, the full story of the Langley 
contribution to the TFX program should be hammered 
home as an example of how these research and develop- 
ment investments eventually pay substantial dividends. 

If the TFX development is successful, the proposed 
production program for 1,500 aircraft at a total cost of 
S4.9 billion would make it one of the most substantial 
“bread and butter” jobs in prospect. Convair and USAF 
are now organizing a vast subcontracting tier involving 
about half of the initial SI .1 billion development bill 
that will be the key to future TFX business in the vast 
production program, if it materializes in the scope now 
contemplated. 

Thus the TFX program presents a technical and man- 
agerial challenge of vast proportions to the aerospace 
industry, the military managers and the Pentagon over- 
seers. It is heartening to see that it is at last under 
way. 

—Robert Hotz 


We repeat — 


G-E Tungsten & Molybdenum 
product possibilities extend to... 



Get a fresh slant on two metals with 
a promising future! 


Send for complete tungsten and moly technical data for your “brain file”. G-E Lamp 
Metals and Components is probably your best single source anywhere for any form of 
these two versatile refractory metals. Only General Electric gives you three classes of 
moly sheet, flat rolled tungsten and moly up to 2 ft. wide, pressed and sintered products 
—preforms, thick-wall tubes and crucibles— metal powder, wire, rod, and vacuum 
metallizing wire and filaments. What’s more, General Electric engineers are ready to 
provide “infinite" assistance to help you use tungsten or moly in your application. 


data on tungsten and moly, this 
useful Weight Conversion Slide- 
Rule Calculator— FREE. 



Progress Is Our Most Important Product 

GENERAL ELECTRIC 


WHO'S WHERE 


In the Front Office 

Gerald J. Lynch, board chairman. Mc- 
nasco Manufacturing Co., Burbank, Calif. 
Mr. Lynch continues as president. 

Lt. Gen. Donald L. Putt (USAF, ret.), a 
vice president of United Aircraft Corp. He 
will coordinate all West Coast activities of 
the company's operating divisions and sub- 
sidiaries. Bamet R. Adclman succeeds Gen. 
Putt as president of United Technology 
Corp., a subsidiary' of UAC. 

Lyle S. Garlock, a director of Melpar, 
Inc,. Falls Church, Va. Mr. Garlock, for- 
merly Assistant Secretary of the Air Force, 
is Eastern Air Lines' vice president-govern- 
ment and community relations. 

W. A. Summers appointed a board mem- 
ber of Vickers-Amistrongs (Aircraft). Ltd.; 
he will be dircctor-in-chargc of the Hum 
(England) factory. Mr. Summers continues 
as managing director of Hunting Aircraft. 

Stanley J. Hardman, president. Hardman 
Tool and Engineering Co.. Los Angeles. 

Carl H. McBain, a vice president, Perkin- 
Elmer Corp., Norwalk, Conn., and director 
of marketing for the Instrument Division. 

William T. Kirkpatrick, vice president- 
government products. Universal Match 
Corp. Mr. Kirkpatrick continues as execu- 
tive vice president and general manager of 
Refleetone Electronics. Inc., Stamford, 
Conn., a subsidiary of Universal Match. 

Dr. P. A. Clavier, vice president-director 
of Engineering Sciences, Plasmadyne Corp., 
Santa Ana, Calif., a Ciannini scientific com- 
pany, and J. W, Winzler, vice president. 
Components Division. 

Dr. Harold R. Luxcnberg, vice president- 
engineering, Houston Fearless Corp. Dr. 
Luxcnberg continues as assistant general 
manager of the company's Westwood Divi- 
sion, Los Angeles, Calif. 

Hazeltine Corp.. Little Neck, N. Y.. has 
announced the election of the following as 
senior vice presidents of I la/cltine Electron- 
ics Division: J. W. Evans, for marketing; J. 
l'\ Willcnbccher, for operations: Dr. R. K. 
Hcllmann, for engineering. Also: S. M. 
Thomas, elected senior vice president, Ila- 
xcltine International Division. Hazeltine 
Research Corp.. a subsidiary of Hazeltine 
Corp., has elected Donald Richman and Dr. 
V. J. Young as vice presidents. 

Capt. M. C. Wedge, vice president-flight 
operations. National Airlines. Inc., and J. 
M. Wolgast. vice president-maintenance. 

Bliss M. Bushman, vice president-engi- 
neering. Consolidated Systems Corp., Mon- 
rovia, Calif., and Alan B. Dallas, vice presi- 
dent-field engineering. 

Honors and Elections 

Alfred C. Pinchak, of the California Insti- 
tute of Technology, has received the Ameri- 
can Rocket Society’s Craduate Student 
Award for the best report submitted this 
year by a graduate student in the field of 
astronautics. Ronald H. Winston, of liar- 
sard, and Franklin J. Kosdou, of MIT, re- 
ceived the Society's Undergraduate Student 
Award for their original paper on experi- 
mental research on a composite rocket fuel 
they developed. 

(Continued on page 1 25) 


INDUSTRY OBSERVER 

► Proposals for a 12,000-mi. range “global" ballistic missile system were due 
last week from industry. Air Force's Ballistic Systems Division requested the 
proposals. Tlie 156-in. solid-propellant rocket motor has been considered 
as a possible first-stage booster for this missile. 

► Tri-service transport V/STOL being developed by Vought, Hiller and 
Ryan team as the XC-H2 is being proposed for antisubmarine warfare as 
one of several Navy missions under study. ASW version would include a 
torpedo bay big enough to carry two Mk.46 torpedoes. Planes would operate 
from carriers, would utilize folding wings, vertical tail and tail propeller boom 
plus a two-position landing gear. Weight penalty would be 1,056 lb. total. 

► Funds for Air Force Systems Command Space Systems Division's 
“manned” Saint program may be allotted in Fiscal 1964, but vehicles used 
for the initial satellite-intercept exercises would be unmanned. Both Samos 
reconnaissance satellite and Gemini arc under consideration for loading with 
special equipment. Plans also contemplate use of Gemini with one man, 
with payload allotment for second astronaut being used for special equipment. 

► National Aeronautics and Space Administration may award sole-source pro- 
pulsion system contract for its Apollo lunar excursion module (LEM). The 
system will use one main and one backup powerplant with ablative thrust 
chambers and storable liquid propellants. Development of main system 
should be responsibility of Grumman Aircraft Engineering Corp.. LEM 
prime contractor, but question of whether Grumman or NASA would man- 
age the backup system was still undecided as the two conducted LEM nego- 
tiations at Houston, Tex. Negotiations are expected to be completed before 
the end of the year. 

► Hypersonic re-entry' glide vehicle designated Super-Asset has been proposed 
by McDonnell Aircraft Corp. to Air Force. Vehicle is designed for aero- 
thermodynamic structural research in the upper atmosphere at speeds equiv- 
alent to escape velocities. 11 would be a follow-on to Project Asset (AW 
Nov. 26, p. 23) but would be substantially heavier and be capable of proving 
advanced Dyna-Soar or Apollo-class structures. 

► Army Missile Command may have to rely on a state-of-the-art solid propel- 
lant for its Sprint anti-missile missile because of the relatively tight schedule 
projected for the program. Alternative would have been a high-energy pro- 
pellant envisioned by a program supported by Advanced Research Projects 
Agency (AW Nov. 12, p. 23). Competitors for the Sprint program include 
Douglas, North American-Columbus and Martin Orlando. Lockheed Missiles 
and Space Co. decided not to participate; after Lockheed dropped out, 
Boeing offered to participate but was refused by AMC. 

► Potential of the 156-in.-dia. solid-propellant rocket motor, generally re- 
garded as bypassed in the emphasis on the 260-in. motor bv USAF and 
NASA, still is being studied for a variety of missions by Aerospace Corp. for 
Air Force’s Space Systems Division. One possibility: use the 156-in. motor 
as an advanced core for a Titan 3 type of configuration, and use four 120-in. 
motors instead of the two planned for Titan 3. 

► Third Saturn C-l launch vehicle flight was marked by good data acquisi- 
tion comparable to that of the first two flights. There were 12 losses and two 
partial losses out of 607 attempted in-flight measurements. Lost data in- 
cluded temperature and pressure readings on inboard engine No. 5, attributed 
to a broken connection between instrumentation and power source. Two 
partial-loss measurements showed high signal-to-noisc ratio, but data appeared 
reducible. First Saturn carried 505 measurement points, with eight total and 
11 partial losses of data. Second carried 526, lost four completely and four 
partially. 

► Electrostatic camera system which will be part of the operational Nimbus 
meteorological satellite will be flight tested on board Tiros 7 if the camera 
is ready by early next year. If not, it will be part of the Tiros 8 flight vehicle. 
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ATTACK SURVIVAL of our Naval forces depends in part upon the ability of shipboard elec- 
tronic systems to operate after nuclear attack. Using the facilities of The University of Michigan 
Phoenix Laboratory, Bendix engineers are measuring the effects of gamma radiation on typical 
shipboard electronic circuits. This is one of a spectrum of Bendix programs covering design of 
systems tolerant of ionizing radiation from weapons, from nuclear propulsion systems, from 
nuclear space power systems, and from both natural and induced space radiation. Engineers 
interested in applications of radiation effects techniques are invited to contact our Personnel 
Director, Bendix Systems Division, Ann Arbor, Michigan— an equal opportunity employer. 


Bendix Systems Division 
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Washington Roundup 


Sylvester's Sunshine Kil 


Arthur Sylvester's "good news kit” governing the release of information on military 
space launchings is only 12 days old but it has already drawn the fire of Chairman 
John E. Moss of the House Government Information Subcommittee. 

News of military launchings is severely restricted by a secret directive, written last 
spring and since re-written, and signed by Deputy Secretary of Defense Roswell Cil- 
patric (AW May 21. p. 26). On Nov. 21. Sylvester, who is assistant secretary of defense 
for public affairs, distributed a “public affairs guidance" telling military information 
officers how to say a little bit about a launch without violating the Gilpatric directive. 
The guidance also encourages “all echelons” to forward non-launch information to his 
office for "consideration and public release" as long as it is “consistent with the pro- 

As for launches, if a vehicle gets safely out of sight and sound of ground observers, 
the fact that the launching has occurred, the type of booster, the launching agency and 
the launching site can be released. If the vehicle explodes or is intentionally destroyed 
on the pad or within sight or sound of observers, that fact can be revealed, plus the 
information that "an investigation is under way to detennine the cause." If trouble 
occurs after the vehicle is out of sight and sound, however, information officers must 
apply the no-news-is-good-news philosophy and say nothing. 

Rep. Moss pointed out in a speech Nov. 3(1 that all military launches, “whether 
they arc for a military purpose or to gather information of a scientific nature, are covered 
by the blanket of secrecy." and said: “All information about the billions of dollars 
spent by the military in space research is channeled through the Pentagon's single public 
information voice." He said his committee will “do everything possible to promote a 
wide public discussion of this system for management of news about military space 
efforts,” Presumably, this would include public hearings early in the next session of 
Congress. 

Rep. Moss also said Rep. George Miller, chairman of the House space committee, 
“is just as concerned as I am about the growing secrecy surrounding military space 
activities. [He] has first-hand knowledge of the damage that excessive secrecy can do 
to our scientific space program." 


U. S.-Soviet Space Pact 


Three-part agreement on cooperative U. S.-Russian space projects, now at the 
White House, is expected to get President Kennedy's signature as soon as he feels the 
Cuban situation has eased sufficiently. Some space officials believed the President would 
discuss the agreement in his talk with Soviet First Deputy Premier Anastas Mikovan 
here late last week (sec p. 35). 

Scientists hope the agreement can become effective before the end of the year, 
so Russia can prepare to bounce signals off the Echo 2 inflatable communications 
satellite, due for launch in March. Other experiments that have been agreed upon at 
the working-level deal with weather and geomagnetic survey satellites. 

Committee on the Peaceful Uses of Outer Space is to report Dec. 3 to the United 
Nations General Assembly, and it is expected that the subcommittee report on legal 
aspects of space will be returned for further consideration. Agreement on the technical 
subcommittee report was unanimous, but the judiciary subcommittee report brought a 
sharp split along U.S. and Russian lines. 


NASA Budget Status 


Budget Bureau and the National Aeronautics and Space Administration have almost 
completed discussions on the Fiscal 1964 civilian space budget. NASA asked for S6.2 
billion but the bureau is understood to have cut this back to S5.5 billion. 

Of more immediate concern to some space-minded congressmen is NASA Admin- 
istrator James E. Webb’s reluctance to ask for additional money for the current space 
budget. Following White House instructions, Webb said the space pace could be main- 
tained without a supplemental appropriation, lire fact is that the Gemini and Apollo 
manned space programs have been slowed by money shortages (AW Nov. 26, p. 26). 
Some members of the House space committee will urge NASA to ask for more Fiscal 
1963 funds in hearings early next year. 

Leading contender for the job as manager of the Spur/Snap 50 auxiliary space 
power project is Col. Elwood M. Douthctt, director of geophysics unit at Air Force's 
Cambridge Research Laboratory. The manager will work under the Atomic Energy 
Commission and coordinate Defense Dept, and NASA activities through special deputies 
(AW Sept. 17. p. 31). 

Last two major satellite launches of 1962 by NASA are scheduled next week— the 
RCA Relay active communications satellite on Dec. 11 and the S-55B micromcteoroid 
satellite on Dec. 12. Relay will go from Cape Canaveral, Fla., and S-55B from Wallops 
Island, Va. 

—Washington Staff 
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Assembling of TFX Subcontractors Begins 


1,500 aircraft expected from 86 billion program; 

General Dynamics-Gruinman team sorting work tasks. 

Washington— General Dynamics/Ft. Worth last week took the first steps 
toward assembling subcontractors for development of the bi-service F-lll 
tactical fighter (TFX). General Dynamics, teamed with Grumman Aircraft 
Engineering Corp., was named winner Nov. 24 over the Boeing Co. of the 
final study competition in the $6 billion program. 

Leading contenders as subcontractors are McDonnell Aircraft Corp. for 
the crew escape system, Litton Industries for some avionic components and 
General Electric for the central control system computer. General Dynamics 
has been told to funnel approximately 50% of the estimated $1.1 billion 


development effort to subcontractors. 

The only subcontractors chosen so 
far arc Hughes Aircraft Co., which will 
develop the air-to-air missile system for 
the F-U1B Navy version, and Pratt & 
Whitney, which will furnish the JTF- 
10A-20 turbofan engines for both ver- 
sions of the twin-engine aircraft. 
Current Plans 

Current plans call for production ot 
1.500 of the fighters at a cost of S3.3 
million each, for a total of 54.05 billion 
exclusive of development costs. 

Ceneral Dynamics will build 22 pro- 
totype airframes for developmental 
testing. The first is due to be delivered 
within 2! years. All 22 will be fabri- 
cated at Ft. Worth. Four of these will 
be delivered to Grumman to be 
equipped as Navy versions. 

Detailed determination of how the 
development tasks will be split between 
the two companies have not been made, 
but in general, Grumman will design, 
fabricate and install components pecu- 
liar to Navy requirements and will build 
some assemblies common to both ver- 
sions. For example, Grumman will de- 
sign and fabricate landing gear and the 
associated structure. 

Initial phases of the testing program 
will involve both the Air Force and 
Navy so that the basic configuration 
can be proved. Specialized testing will 
follow. Both companies will work 
closely on the testing programs. 

Most of the 22 aircraft can be used 
as trainers or operational aircraft after 
the development, test and evaluation 
phase is completed. At least one will 
be tested to destruction and others will 
stay in the experimental category. 

The first meeting to review the Gen- 
eral Dynamics-Gruinman proposal, the 
division of labor, program milestones 
and the development, test and evalua- 
tion aspects of the program was held 
at the F-l 1 1 System Program Office 
at Air Force Aeronautical Systems Divi- 
sion. Wright-Pattcrson AFB, Ohio, on 

Selection of subcontractors other 


than Hughes and Pratt & Whitney will 
be made over a three-to-four-month 
period, during which the prime contract 
and principal subcontracts will be nego- 
tiated. General Dynamics held com- 
petitions on every subsystem or major 
component before submitting its pro- 
posed list of subcontractors. 

A substantial portion of the develop- 
ment funds will go to Hughes for the 
long-range missile and its control sys- 
tem. Pratt & Whitney already is well 
along on development of the engine un- 
der a Navy contract that was awarded 
when the now-canceled Navy Missileer 
fighter was an active project. Some ad- 
ditional money will be needed to com- 
plete the work. The JTF'10A-20 has 
been flown in a North American B-45 
testbed since early this year (AW Apr. 
-> P- 73). 

TFX Origin 

The TFX project began when Secre- 
tary of Defense Robert S, McNamara 
announced in January of 1961 that Air 
Force. Navy and Army tactical fighter 
requirements would be merged into 
what he then termed a tri-service proj- 

Thc industry competition began in 
September of 1961 and was narrowed 
to two firms early this year. 

General Dynamics/ Ft. Worth Presi- 
dent Frank W. Davis and J. T. "Bing” 
Cosby, vice president for the F-lll 
program, arc the principal contractor 


New Large Solid Plan 

Washington— Agreement between De- 
fense Dept, and the National Aeronau- 
tics and Space Administration on devel- 
opment of large solid rocket motors 
(AW Nov. 13, p. 38) will call for a 
feasibility demonstration of u cluster of 
four 276-in. din. motors, each 120 ft. 
long and weighing 4 million lb. Each 
will deliver a thrust of 9 million lb. 
Noz/le diameter of each motor will lie 


negotiators in the conference at ASD. 
Heading the service team is USAF Col. 
Charles A. Gayle, the system program 
director. He is assisted by Navy Capt. 
John T. Shepard. 

Davis and Cosby said the F-l 1 1 is 
more nearly within the existing tech- 
nology than was the B-5S Hustler when 
it was developed at Ft. Worth. During 
its development period, the B-58 re- 
quired breakthroughs in its aerody- 
namics. temperature environment, struc- 
ture. subsystems and powcrplant. Much 
of what was learned on the B-5S in 
structure, fabrication techniques, pro- 
duction equipment, testing methods and 
subsystem integration techniques will 
be applied to the F-lll. 

One defense source said that after 
the second study competition was com- 
pleted. the percentage of common com- 
ponents for the Air Force F-l 1 1 A and 
the Navy F-l 1 IB had been boosted to 
S3. The requirement for common com- 
ponents was emphasized when the re- 
studies were initiated. As development 
proceeds, the percentage of common 
items is expected to increase. 

Speed Range 

The two-place F-l 1 1 will have a speed 
range from SG kt. for landing when re- 
turning from a mission lightly loaded, 
to Mach 2.5 or more than 1.500 mph. 
at optimum altitude. This will be made 
possible by the use of a variable sweep 

Both civilian and military critics 
within the Defense Dept, have called 
the F-l 1 1 too expensive for what it can 
do. Cost effectiveness studies, however, 
have shown that it offsets its cost by 
being able to fly extremely long dis- 
tances without the need for aerial re- 
fueling. It will thus eliminate the need 
for replacing TAC's aging fleet of 
tankers. 

The F-l 1 1A will weigh about 60.000 
lb. and will have a ferry range of 3,600 
limit, mi. It will lime large wheels for 
operations from rough airstrips. The 
F-l 1 IB will weigh about 55,000 lb. and 
will be able to operate from aircraft 
carriers. 

The variable sweep wing is expected 
to have its first successful application in 
the F-lll. If it does, much of the 
credit will go to a 20-man team of engi- 
neers who worked at the National Aero- 
nautics and Space Administration's 
Langley Research Center under John 
Stack, now Republic's vice president for 
engineering. 

The first work on variable sweep was 
done in Germany by Mcsscrsclnnitt dur- 
ing World War 2. After the war. the 
old National Advisors' Committee for 
Aeronautics initiated a program which 
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resulted in the building of the Bell X-5 
aircraft, which had a variable wing 
sweep from 20 deg. to 59 deg. It first 
flew in June, 1951. This was followed 
closely by the Navy’s Grumman FI 0F-1 . 
designed as a fighter. About the same 
time Dr. Barnes Wallis of Vickers. 
Ltd., in England started the Swallow 
supersonic transport aircraft research 
program. Much of the wind tunnel 
work on this project was done at Lang- 
ley. supported largely by U. S. funds. 

All these programs had one basic 
fault. When the wings were swept 
back from the forward position, the 
center of pressure shifted. To overcome 
this shift, it was necessary to provide 
for excessive elevator trim to keep the 
nose from pitching down. The de- 
signs also suffered from heavy and com- 
plex wing folding mechanisms. An at- 
tempt was made on the FI OF to move 
the whole wing root forward as the wing 
swept back. This project was aban- 
doned. 

TAC Requirements 

These original ideas depended on 
pivoting the wings inside the fuselage, 
at the wing root. In 1959, USAF Tac- 
tical Air Command, which has its head- 
quarters at Langley AFB, Va., con- 
tacted Stack, stating its requirements 
for both low and high speeds and a 
supersonic capability just above the 
ground. Stack already had the nucleus 
of his team busy on the Swallow con- 
cept. He increased the effort on vari- 
able sweep concepts. 

By 1960 the team had evolved a sys- 
tem. based on original work by Thomas 
A. Toll, in which the pivot point was 
placed out on the wing away from the 
fuselage. This eliminated the change 
in the center of pressure when the wing 
was swept. Two of the engineers who 
worked early in the Swallow project. 
William J. Alford, Jr., and Edward C. 
Tolhamus. applied for a patent on the 
principle in July. 1960. The patent, 
number 30534S4. was awarded to them 
last Sept. 11. Their rights go to the 
government. Financial awards for their 
invention will be determined later. 
Design Studies 

The Air Force took the results of this 
work and went to industry, asking for 
studies on aircraft designs. 

Proposals were received from three 
two-company teams and three individual 
companies in December of last year. 

Last Jan. 30, General Dynamics- 
Grumman and Boeing were given until 
Apr. 30 to complete re-studies. Again 
on June 30, no final winner was chosen, 
and another 60-day re-study period was 
ordered. This was extended by 15 days. 
Between the time of that submission 
and the Nov, 24 announcement several 
ic-cvaluations took place within Defense 
Dept. 


SSD Withholding Lockheed Contracts 

Los Angeles— Defense Dept., through Air Force's Space Systems Div.. is with- 
holding release of any contract to Lockheed Missiles and Space Co. and Lockhecd- 
California Co. during the present labor dispute between Lockheed and the Interna- 
tional Assn, of Machinists. 

DOD previously had threatened to transfer business from Lockheed in the event 
of a strike (AW Nov. 26, p. 36) and also has ruled that any contracts going to Lock- 
heed, or any expansion of a current contract, will have to base the approval of the 
appropriate military service secretary. This directive, supposedly effective Nov. 20. 
forms the basis for SSD’s stand. 

Policy apparently went into effect, at SSD on Nov. 26. two days before the walk- 
out. which began at 12:01 a.m. Nov. 28. Strike was temporarily suspended Nov. 29. 

Lockheed spokesman said the official stand of SSD was that no document of a 
contractual nature would be released to Lockheed and that this specifically included 

or definitive contract. 

At the time the prohibition went into effect, there were as many as 15 letter con- 
tracts with Lockheed Missile and Space Co. in various stages of negotiations. 

While negotiations before the strike proceeded on contracts between Lockheed 
and SSD, it was understood that no contracts would be signed. 

This action apparently was taken to protect government requirements in the event 
an alternate source of supply became necessary. Lockheed spokesmen expressed the 
opinion that there was no precedent for an action of this type with regard to any 
company in the history of the aerospace industry. 

Strike against Lockheed Missile and Space Co. and Lockhced-Califomia Co. was 
precipitated by refusal of the parent company to agree to an employe vote on the 

members of the relevant bargaining units. 

Lockheed has contended that establishment of the union shop would mean that 
the company would have to discharge any employe svlio refused to join the union 
and said it would not agree to this condition. 

Union shop rote, recommended by a presidential board, svas accepted by three 
other California aerospace firms. North American Aviation and Ryan Aeronautical 
Co., both organized by the United Anto Workers and Convait Division of General 
Dynamics Corp.. organized by the IAM, Union shop was voted down at all three firms. 

President Kennedy last week appointed a three-man board of inquiry* into the strike 
which was due to report to him today. The move was seen as first step toward an 
injunction under provisions of the Taft-Hartlcy Law. Thursday. Nov. 29, IAM 
agreed to a request from the federal gos'ernment to end temporarily the strike and 
resume work under terms of previous contracts pending the committee's report today. 

A union spokesman was reported as saying that the union would prefer seizure of 
the company by the government rather than an mpmctiou. If an iiipmction is ob- 
tained, lie said, the union would continue to work for a vote on the union shop 
proposal and would continue to strike after the required 80-duy cooling off period. 

Lockheed offered to increase base pay rates from 5 to 8 cents per hour for 1962. 
retroactive to July 23. 6 to 8 cents per hour for 1963 and 6 to 9 cents per hour for 
1964. Union pressed for a vote on the union shop issue. 

strike began. Federal Mediation Service Director William Simkin attended the talks. 

Locations affected by the IAM walkout included the Lockhecd-California Co.'s 
division at Burbank and Lockheed Missile and Space Co. facilities at Sunnyvale, 
Van Ntiys, Santa Cruz and Vandcnberg AFB. all in California. Cape Canaveral. Fla., 
and in Hawaii. The Burbank facility, which manufactures F-104 and P3V-1 aircraft, 
has approximately 24,100 employes, of w-hom 16.500 arc m the bargaining unit and 
11,400 of these are union members. 

Employes of the Lockheed Missile and Space Co. total 31.400. with 14.500 in 
the bargaining unit and 5.700 union members. IAM said that 2.577 new members 
had been acquired during the past three months and a number of additional appli- 
cations for membership had been received. 

Reports indicated that strike effects varied from department to department during 
the first day with Lockhecd-California Co.'s manufacturing department reporting 
a 90% absenteeism and the financial activities associated with the bargaining unit 
reported only 52% absenteeism. 

At Cape Canaveral, 155 members of the IAM employed by Lockheed were absent 
the first day and picket lines were formed. Also absent from work were 144 IAM 
members employed by Boeing Co. at the Florida site, who stayed away in sympathy. 

Main effect on activities at Cape Canaveral was expected to be indirect as a result 
of work stoppages in Sunnyvale, where Polaris IRBMs and Agcna space boosters arc 
built. 
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Legislators Seeking to Acquire 
Key Space Role for New Mexico 


By George C. Wilson 

Washington— New Mexico lawmak- 
ers, under the leadership of politically 
powerful Sen. Clinton P. Anderson 
(D.-N. M.), are organizing their biggest 
campaign to date to make the White 
Sands Missile Range and Holloman 
APB in their state the nation's aero- 
space landing and recovery site, as well 
as the final assembly area for such vehi- 
cles as the lunar excursion module. 

Several political and economic fac- 
tors brighten their chances of succeed- 
ing in the new Congress, especially 
since they will be claiming their ap- 
proach is the most economical one. 
right at the time when the National 
Aeronautics and Space Administration 
is hard-pressed for funds (AW Nov. 26. 
p. 26). The main factors arc: 

• Sen. Anderson, second-ranking Demo- 
crat on the Senate Aeronautical and 
Space Sciences Committee, told Avia- 
tion Week that persuading NASA to 
make more use of existing New Mexico 
facilities will be his number one objec- 
tive in the new Congress. "Our space 
program is becoming so expensive." 
lie said, "that before asking us for more 
money. NASA should be able to show it 
is interested in economizing by making 
use of existing facilities." 

Sen. Anderson would become chair- 
man of the Senate space committee if 
Sen. Robert S. Kerr (D.-Okla.) relin- 
quished that chairmanship to head the 
Public Works Committee. The death 
of Sen. Dennis Chavez (D.-N. M.) 
puts Sen. Kerr in line for the Public 
Works chairmanship. But indications 
arc Sen. Kerr will keep the space com- 
mittee chairmanship. Sen. Anderson 
would like to exchange his chairman- 
ship of the Interior and Insular Affairs 
Committee for the space committee 
job. One reason is that he succeeded 
in the last Congress in getting approval 
of the long-sought S221-mil!ion Navajo 
Indian and San Juan-Chama irrigation 
project for his state, and now wants to 
concentrate on space activities. 

• NASA lias diverted about Sll million 
from its research and Atlantic Missile 
Range accounts to the White Sands 
Missile Range. This gives the New 
Mexico congressional delegation a pow- 
erful wedge for broadening space activ- 
ity in the state. Rep. Thomas G. 
Morris (D.-N. M.). a member of the 
House Science and Astronautics Com- 
mittee, said the New Mexico delegation 
is united on this objective. The two 
New Mexico representatives run for 
election at large, so they, as well as 
the two senators, must work for the 


whole state rather than concentrate on 
their congressional districts. 

On Oct. 30. NASA notified Congress 
it was transferring SI, 6 17, 000 from the 
Cape Canaveral construction account 
to White Sands, where the money will 
be used to build part of the test facili- 
ties for the Apollo spacecraft. General 
Dynamics/Convair Little Joe 2 solid 
rockets will launch boilerplate models 
of the Apollo spacecraft modules from 
White Sands to flight test configura- 
tion, systems hardware performance, 
structure and the launch escape system. 
The tests are scheduled to be made in 
Calendar 1063. 196-1 and 1965. 

Just before the Nov. 6 election, 
NASA notified Congress it was going to 
take S9.0S4.000 out of its research 
funds to build additional Apollo test 
facilities at White Sands. The break- 
down: advance planning and design, 
S275.000; site development and utili- 
ties, 51.S32.000: spacecraft preparation 
building. SI. 434.000: test stands, fuel 
storage, transfer and test control facili- 
ties. S2.9SS.000; project control facility, 
S1S1.000; instrumentation. S2.072.000; 
design-engineering services, S 302,000. 

• NASA and Defense Dept, have 
reached agreement on the use of the 
White Sands Missile Range for the 
Apollo project. The agreements are re- 
garded as precedent-setting for NASA's 
use of both White Sands and Holloman 
AFB. Defense Secretary Robert S. 
McNamara approved the agreements 
earlier this month and final approval 
is expected soon. One agreement cov- 
ers an Apollo system development test 
area on the western boundary of White 
Sands, while the other document covers 
the Little Joe 2 tests within the range. 

• Effort is under way to persuade 
Grumman Aircraft Engineering Corp. 
to use existing facilities at Holloman 
AFB for the final assembly of the lunar 
excursion module (LEM). Sen. Ander- 
son said the idea is “still in the dis- 
cussion stage." but he and other New 
Mexico leaders contend such a step 
would save millions of dollars. They 
point to the two existing hangars at 
Holloman suitable for LEM s assembly, 
and maintain it would cost about S5 
million to duplicate them. 

Activity at White Sands and Hollo- 
man declined as the U.S. shifted its 
emphasis from short-range missiles to 
the longer-ranged ones requiring more 
extensive ranges like those on the At- 
lantic and Pacific coasts. New Mexico 
leaders hope to revitalize White Sands 
and Holloman by making their state the 
nation’s spacecraft landing area. 

The case for using this complex was 


stated last year by the Holloman Sec- 
tion of the American Rocket Society, as 
well as by the senators and representa- 
tives from New Mexico. The ARS chap- 
ter said the White Sands-Holloman 
complex “is capable of playing a major 
role in the next 10 years of space ex- 
ploration bv providing the only existing 
land range 'either in the U. S. or easily 
available to the USA." Major claims: 

• Present range telemetry, radar, track- 
ing, communication, timing and com- 
puter links, with minor modifications, 
would fulfill the needs of landing glide- 
vehicles like Boeing's Dyna-Soar (X-20) 
and other space vehicles which will be 
landed on earth rather than on the sea. 
if necessary, the range can be sur- 
rounded up to 500 mi. in every direction 
by precisely located tracking stations, 
the ARS chapter said. 

• Alkali Flats at White Sands will sup- 
port more than four times the weight 
supported by the salt flats at Edwards 
AFB where the North American X-l 5 
lands. Also, the ARS chapter claims 
cracking and caking does not occur on 
the alkali flats, that no runway there 
would require greater than a 1 5-deg. 
glide path angle from any direction and 
a zero angle from one direction is pos- 

• Range “will require least modifica- 
tion," the chapter said, "has the highest 
experience factor in recovery of drones, 
has the highest probability of success 
and has by far the lowest cost of modifi- 
cation in the next decade of planned 
vehicle recoveries." It said that with 
Alkali Flats as primary target, the pres- 
ent range can act as a 5.500 sq. mi. sec- 
ondary landing area and 4,500 sq. mi. 
additional is available as an emergency 
landing area. 

• Acromedical Field Laboratory together 
with medical facilities at the Lovelace 
Foundation, William Beaumont Army 
Hospital and atomic energy laboratories 
in New Mexico “fonn a unique combi- 
nation to serve any animal or human 
occupants of re-entry vehicles with least 
lost time and danger to the occupants." 
the chapter said. 

• Range has excellent weather, power, 
transportation, communications and is 
in a basin surrounded by mountains 
that block interference from strong 
radio transmitters. 

Similarly, personnel of the Air Force 
Missile Development Center at Hollo- 
man and White Sands Missile Range 
drafted a proposal to make their com- 
plex the "National Aerospace Landing 
Site.” According to the proposal, the 
comple.v"can meet any current or fu- 
ture NASA or Department of Defense 
space system recovery requirement . . .” 

Although current plans call for using 
Edwards AFB for testing X-20 and 
Gemini, the New Mexico delegation is 
still hopeful of having those activities 
switched to White. Sands. 
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Increasing Battery Temperature 
Is Last Big Mariner 2 Obstacle 


Major problem remammz in the 
Mariner 2 Venus flyby mission is the 
survivability of the on-board battery' 
package, which last week was operat- 
ing at temperatures approaching the 
design limit. 

Jet Propulsion Laboratory scientists 
were optimistic that the payload will 
continue to function through Dec. 14. 
when Mariner 2 enters the Venus en- 
counter phase of its flight. 

Uncertainties in the interplanetary 
space environment will cause the space- 
craft to miss Venus by at least 300 mi. 
more than the previous estimate of 20,- 
900 mi. These uncertainties were de- 
scribed as the effect of solar pressure, 
the exact locations on earth of the three 
stations in the Deep Space Instrumen- 
tation Facility and the precise distance 
in the astronomical unit (AU). 

Batteries were operating at a tem- 
perature of 1 1 3F last week, with the 
design limit set at 125F. JPL projected 
temperature at the time of Venus en- 
counter is 129F. However, officials are 
hopeful because the spare flight battery 
was tested to destruction and survived 
heat loading up to HOF. 

Solar panels also are hotter than 
had been anticipated, and by last week 
had reached 220F. They are designed 
to survive heat loads as high as 350F. 


Soviet Mars Probe 

Moscow— Soviet Union reported Nov. 
27 that regular radio contact sessions 
have been held with the Mars 1 probe, 
and that telemetered data indicates on- 
board temperature and pressure arc 
within design limits. 

The probe was launched from a park- 
ing orbit Nov. 1 (AW Nov. 5, p. 42). 
In tbe most recent Russian report. Soviet 
News Agency Tass said temperature 
ranges between 75-80F. and that pressure 
is steady at 850 mm. of Hg. 

Tass said that as of Nos-. 28. the probe 
was 5,632,700 mi. from earth. 

Scientific spokesmen at the Russian 
Embassy in Washington said they expect 
reports on the probe to be made every 
eight or nine days. 

Previously announced USSR attempt 
at interplanetary flight was unsuccessful 
in Feb., 1961, when a Venus probe 
launched from Sputnik 8 failed to con- 
tinue transmissions after IS days of 
flight. 

U. S. has said there has-c been at least 
five other unannounced Soviet attempts 
to send payloads to Venus and Mars 
(AW Sept. 17. p. 31). 


and this system is not considered criti- 
cal. 

JPL has conducted extensive analyses 
of the AU using the radar bounce tech- 
nique, and has computed the unit dis- 
tance to be 92.751,070 mi. ±310 mi. 
At the time of Venus encounter— 3 p.m. 
EST Dec. 14— JPL will conduct a two- 
way Doppler transmission with the 
spacecraft, and simultaneously will 
bounce a radar beam off Venus. With 
these two measurements, and data from 
radar bounce experiments JPL has been 
conducting since Oct. 1. the laboratory 
expects to reduce the =fc quantitv in the 
AU to zero. 

The four interplanetary experiments, 
which measure cosmic dust density, 
characteristics of charged particles and 
characteristics of solar plasma, have 
been operating continuously since Nov. 
8 (AW Nov. 19. p. 37). On Nor-. 25. 
Mariner 2 set a long-distance tracking 
record by returning useful data from a 
distance of 22.5 million mi. to the Jo- 
hannesburg, South Africa station. 

Mariner 2 was launched from the At- 
lantic Missile Range Aug. 27. Venus 
encounter will occur after 110 days 
and 144 million mi. of space flight. 


Skybolt Pitches Down, 
Fails in Fifth Launch 

Cape Canaveral— Fifth flight test of 
the USAF-Douglas Skybolt ended in 
failure here, Nov. 28. when the air- 
launched ballistic missile pitched down, 
instead of up, after being dropped from 
its B-52G mothership at an altitude of 
approximately 40,000 ft. 

Pilot in the F-100F photographic 
chase plane was understood to have re- 
ported that the missile dropped nor- 
mally after release from the plane and 
that ignition occurred, but that instead 
of pitching up and climbing along a 
ballistic trajectory, it instead flew in 
lewd flight for awhile and then suddenly 
pitched down toward the ocean. It was 
lost in heavy clouds and impact was not 
visually observed. 

Range safety officer did not destroy 
the missile. 

Flight was to have been the first full- 
fledged test of the Nortronics Division of 
Northrop stellar inertial guidance sys- 
tem, with the missile determining its 
relative position from star fixes and 
computing its trajectory to a preselected 
impact point out in the Atlantic Ocean. 
It was understood that the guidance 
system operated satisfactorily until the 
time of drop. Cause of the failure, the 


Rift, S-4B Facilities 

W a s b i n g t o n— National Aeronautics 
and Space Administration has decided 
to build and assemble the Lockheed Rift 
nuclear rocket test stage in a dirigible 
hangar at Moffett Field Naval Air Sta- 
tion. Calif., and to test the Douglas S-4B 
Saturn upper stage on a 1,600-acrc tract 
near Sacramento. Calif. 

NASA originally planned to produce 
Rift at the Michoud plant near New 
Orleans, but was forced to seek other 
facilities when the plant became fully 
occ.-.ricd with Saturn S-l and S-1C pro- 
duction. The hangar was obtained 
through an agreement with the Navy. 

The hangar, which is near both 
NASA's Ames Research Center and 
Lockheed's Sunnyvale plant, will be 
renovated at an estimated cost of $10 
million. The facility is 1.100 ft. long, 
300 ft. wide and 195 ft. high. About 
1.200 Lockheed employes will work on 
the stage there. Rift stage is 33 ft. in di- 
ameter and 88 ft. high. 

The S-4B— a single Rocketdync J-2 
engine— will be tested at the Douglas 
Sacramento Field Station on property 
to be leased to the company by NASA. 
The agency will spend about $17 million 
to build two test stands, a blockhouse 
and related utilities, and will lease the 
facilities to Douglas. Stands arc to be 
completed in 1964. 


third in the program so far, was not im- 
mediately determinable, USAF said. 

Sky-bolt’s other tests were rated as 
partial successes, with no missile achiev- 
ing all of its test objectives. 

GE Industrial Park 
Planned for Daytona 

General Electric Co. is developing 
plans for a 246-acre industrial park in 
Daytona Beach. Fla., which could 
eventually accommodate 18 buildings 
and 3,000 employes, most in the Apollo 
Support Dept. 

The new department is a unit of the 
Command Systems Division (AW Nov. 
19, p. 28) which will have its head- 
quarters in Daytona Beach. The com- 
pany will begin construction immedi- 
ately on three buildings with 165,000 
sq. ft. of space which will be assigned 
to the Apollo group. Eventually, the 
park will have 1 million sq. ft. of space. 

Apollo group will provide checkout, 
reliability assessment and integration 
support for National Aeronautics and 
Space Administration in the Apollo 
project. Contract also calls for supply, 
installation and maintenance of launch 
control and checkout equipment, relia- 
bility performance assessment and tech- 
nical staff services for the Apollo svs- 
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Canada Selects HSS-2s for ASW Mission 


By Donald E. Fink 

Royal Canadian Navy lias selected 
the Sikorsky HSS-2 twin-turbine heli- 
copter as an all-weather replacement 
aircraft for its Sikorsky H04S-3 (S-55) 
anti-submarine helicopter fleet. 

Decision to buy HSS-2s is the first 
step toward building a modern anti- 
submarine task force which will employ 
fast destroyer escorts, each equipped 
with a helicopter platform on the fan- 
tail. Canadian navy has ordered eight 
HSS-2s. 

Selection of the Sikorsky aircraft was 
made after a thorough study of numer- 
ous helicopters by the Canadian navy. 
Kaman HU2K was given serious con- 
sideration (AW May 15, 1961, p. 23), 
but the mission profile and requirement 
that both detection and weapons sys- 
tems be mounted in the same helicop- 
ter exceeded the HU2K’s performance 
capabilities. Boeing Vertol’s 107 also 
was considered, but its tandem rotor 
configuration made it too large for 
operations from the small destroyer 

First HSS-2 is scheduled for delivery 
to the Canadian navy by the middle of 
next May. Second and third aircraft 
will be delivered by the end of June, 
and the remainder at the rate of one 
per month for the next five months. 

Initial order is expected to exceed 
S12 million, not including the 1,250- 
shp. General Electric T5S-8 turboshaft 
engines, electronic submarine detection 
gear and weapons system. 


First three helicopters will be off the 
shelf deliveries from United Aircraft 
Corp.'s Sikorsky plant in Stratford, 
Conn. The remaining five will be as- 
sembled in United Aircraft's Canadian 
Pratt & Whitney plant near Montreal. 

Total scope of the program has not 
been determined, but a Sikorsky spokes- 
man said follow-on orders are expected, 
with an increasing amount of the manu- 
facturing program being transferred to 
Canada. Requirement for the Canadian 
navy ASW fleet is estimated at 70 heli- 
copters. 

Configuration of the Canadian HSS-2 
will not differ appreciably from the 
U. S. Navy version (AW Jan. 16, 1961, 
p. 52). These extras, however, will be 
included: 

• Automatic tail-folding device to swing 
forward the rear portion of the tail em- 
pennage. This is folded manually on 
the U. S. version. 

• Winch-down device which will per- 
mit operations from the small destroyer 
platforms, measuring about 35 ft, x 75 
ft. 

This equipment will not be ready 
for the first three deliveries, which will 
be rushed through to give the Cana- 
dian navy helicopters for a training pro- 
gram. Transition training for H04S-3 
pilots will be provided by Sikorsky in- 
structors and 0. S. Navy-trained Cana- 
dian instructors. U. S. Navy helicopter 
facilities probably also will be utilized. 

When subsequent deliveries arc 
made, the first three IISS-2s will be 
returned to Sikorsky for fitting of the 


folding device and the winching gear. 

Canadian navy presently is operating 
its H04S-3 anti-submarine fleet from 
the aircraft carrier HMCS Bonavcn- 
ture. The decision to equip destroyer 
escorts with helicopters represents" a 
modernization move to cope with new 
submarine capabilities and eventually 
will replace the carrier-based operations. 

Size of the helicopter-equipped fleet 
has not been definitely fixed, according 
to a Canadian spokesman, but the pro- 
gram will be reviewed in the fall of 
1963 after trials with the first lISS-2s 
are completed. 

At that time, the number of follow- 
on orders from Sikorsky probably will 
be determined. In the meantime, seven 
of the IISS-2s will be assigned to the 
Bonavcnturc for crew training. The 
eighth will be used in extensive sea 
trials with a platform-equipped de- 

Operations from the small deck, 
which in bad weather probably will en- 
counter severe pitch problems, dictated 
the inclusion of the automatic tailfold- 
ing device and the winch-down equip- 

Tail boom must fold to allow clear- 
ance in the small hangars which will 
adjoin the landing deck. The auto- 
matic folding device was chosen to 
eliminate hazards to shipboard person- 
nel trying to fold the boom manually. 

Increased safety of the automatic sys- 
tem is expected to offset the additional 
maintenance problems it may create. 

Winch-down system, built bv Fairev 
Aviation Co., Ltd., Halifax", Nova 
Scotia, will serve both to guide the 
helicopter to a landing on the small 
deck and to secure it immediately upon 
touchdown. Landing with the system 
is accomplished in these stages: 

• Helicopter pilot approaches the rear 
of the ship, hovers about 40 to 50 ft. 
above the deck and reels out a light 
nylon line. A deck crewman attaches 
the winch-down cable to the line, 
which is reeled back up to the helicop- 
ter. It pulls a quick-attach probe into 
a housing in the bottom of the heli- 
copter, just forward of the sonar dome. 
The helicopter is then ready for initial 
pull-down by a winch below the deck. 

• Pilot maintains hover power on the 
helicopter as slack is taken up in the 
cable. The helicopter is pulled down 
to about 10 or 12 ft. above the deck. 
The winch has a slip clutch which cush- 
ions any shock caused by sudden up- 
drafts on the helicopter and prevents 
airframe and cable strain. 

Clutch has two winding speeds, one 
for the initial pull-down and the other 
for the final, slower pull to touchdown. 
The probe housing is equipped with a 
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Super Frelon Undergoes Testing of Turbines 

First photo of Sud Aviation's SA 3210 Super Frelon 26-passcngcr heavy helicopter shows the aircraft daring initial turbine run-up tests 
which began this month. Machine is first of two prototypes. Super Frelon is powered by three Turbomcea Turmo 3C turbines (AM' July 
23, p. 48). Main rotor has 62-ft. dia., fuselage is 55.7-ft. long. Gross weight is 37,730 lb., and cruising speed will be 118 kt. 


quick release device which can be trig- 
gered by the pilot and a tension release 
which "automatically disengages when 
tension exceeds a specified limit. The 
second feature is used during takeoff to 
hold the helicopter on the deck until it 
has built up enough lift to leap clear. 

• As the helicopter is winched down 
onto the deck, it must land within a 
circle about 4 ft. in diameter so that 
the cable, which runs down through a 
securing device in the deck, can pull the 
probe into it and lock it in place. This 
secures the helicopter to the deck. 

• Securing device slides in a slot on the 
deck, enabling the deck crew to push 
the helicopter into its hangar without 
releasing the lock. Inside the hangar, 
the lock can be released if maintenance 
requirements call for the helicopter to 
be moved around or jacked up. For 
most operations, however, the securing 
device will be left locked. 

For takeoff, the helicopter is pushed 
back out to the middle of the deck. The 
securing device holds it down until lift 
from the rotor blades exceeds the ten- 
sion setting. The probe then pulls out 
and the helicopter lifts off. Tension 
setting in the probe housing can be 
varied to allow for different weather and 
launch conditions. 

Canadian navy feels the HSS-2 is 
slightly larger than desirable but it 
is the smallest helicopter that could 
meet the requirements. HSS-2 features 
which helped sway the decision in its 
favor included: 

• Automatic hover capability. 

• All-weather, day-night capability. 

• Sophisticated sonar and integrated 
weapons systems. 

• High speed, rated in excess of 200 
111 P 1 '- 

• Boat hull. 

HSS-2 will operate with a four-man 
crew— two pilots and two sonar opera- 


tors. Normal operational weight will be 
approximately 17,000 lb. Ultimately, 
helicopter-equipped destroyer escorts 
will work in groups of six. 

U. S. Navy ASW attack missions with 
the HSS-2 specify a 240-naut. mi. 
cruise at 1 32 kt. to target for dropping 
S40 lb. of weapons and return at opti- 

Telstar Is Silenced 
By Circuit Problem 

Washington— Malfunction in Telstar 
command circuitry, preventing ground 
stations from turning its transmitter-re- 
ceiver on and off. has made the com- 
munication satellite inoperable, at least 
temporarily, after more than four 
months of near-perfect operation. 

Ironically, the first evidence of the 
malfunction occurred less than a week 
after a Bell Telephone Laboratories 
symposium, which was held to report 
the reliability effort which had enabled 
Telstar to achieve a record operational 
lifetime for satellites of comparable 
complexity' (see p. 95). 

The satellite's telemetry transmit- 
ter is still functioning and reporting 
data on internal operating conditions 
and Van Allen radiation levels. When 
first signs of trouble were discovered- 
after 1,242 orbits-it was decided to 
leave the telemetry transmitter on per- 
manently, since it draws only very small 
power, instead of turning it off when 
the satellite is not within range of a 
ground station. 

Two months ago, a minor malfunc- 
tion occurred in the command circuitry 
that did not affect performance of the 
Telstar's communication service, but 
which may have led to the current trou- 
bles. The satellite was outfitted with 
dual command receivers, either of which 


could perform the necessary on-off func- 
tions, with provisions for a ground 
station to Shut down one command 
channel and check whether the other 
was still operating. 

The earlier malfunction made it im- 
possible at times to shut down one 
command channel. 

The intensified Van Allen radiation 
produced by the U. S. high-altitude nu- 
clear test July 9 has not significantly 
affected Telstar solar cells because they 
are radiation-resistant N-on-P types 
with sapphire shielding, but there is 
speculation that the intensified radia- 
tion may have damaged semiconductor 
devices in the command receivers. 

At the time of failure, the command 
circuitry that remains energized con- 
tinuously throughout the orbit had ac- 
cumulated a total operating time of 
about 3,300 hr. The communications 
transmitter-receiver, which remains op- 
erable so far as is known, had achieved 
a total operating time of about 165 hr., 
according to Bell Telephone Labora- 


DOD Designations 
On Pocket-Size Card 

New' aircraft designations put into ef- 
fect bv tile Defense Dept., together with 
the previous designations, have been re- 
printed from Aviation Week & Space 
Technology on a folding card. 

Folded, the card fits easily into a 
pocket: open it can be affixed to a desk 
top. The cards arc available from Avia- 
tion Week at 25 cents each for 1-20 
copies. 20 cents each for quantities of 
20-50. and 15 cents each in quantities 
over 50. Send orders to: 

Aviation Week Reprint Dept. 

330 West 12nd St. 

New York 36, N. Y. 
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Sleeping Period Test Considered for MA-9 

W ashmgton— Six scientific experiments, including nn 8-lir. period for sleep, arc 
being considered for the Mercury Atlas-9 mission to be flown in April by Map 
Cordon Cooper. 

Mercury scientific selection panel will not make a final decision in the scientific 
payload for the capsule until after Jan. 1. Final flight configuration was to be 
decided Dec. 1. 

In addition to the sleep period, experiments under consideration are: 

• Fuel tankage, to determine the characteristics of attitude control fuel feed in a 
weightless cimroiimcnt. This experiment would be carried open loop and would not 
be connected to the attitude control system Maj. Cooper will use to change attitude. 

• Night visibility, in which a small ball containing high intensity strobe lights w-ould 
be ejected from the Mercury capsule. Tile ball would have a motor on board with 
which to make incremental velocity changes so that Maj. Cooper can gage the extent 
of his ability to see the lights. 

• Drag balloon, to determine the behavior of an inflated sphere trailed on a line from 
the Mercury capsule. Similar experiment was conducted on Lt. C-dr. Scott Carpen- 
ter's MA-7 mission (AW May 28. p. 26). 

• Television camera, which will be operated at a slower scan rate than commercial 
television, but could be converted to live, commercial television transmission during 
the flight. Objective of this experiment would be to test a system which could be 
used for rendezvous and docking maneuvers in Gemini and Apollo missions. 

• Ultraviolet photography, an extension of similar experiments used on the earlier 
maimed orbital flights. 

Experiments w ill be selected on the basis of weight, space and power requirements 
and availability. 


Token $50 Million Is Released 
By DOD for RS-70 Development 


Washington— Token $50 million was 
allocated to Air Force last week by 
the Defense Dept, to be added to Fiscal 
1965 funds for the North American 
RS-70 Mach 5 bomber project, making 
the total estimated program cost for 
three aircraft $1.55 billion through Fis- 
cal 1965. 

The move was generally interpreted 
as a Defense Dept, attempt to mollify 
congressional critics who were responsi- 
ble for Congress' appropriating $191.6 
million more than the S171 million re- 
quested by the Administration for the 
project for Fiscal 1965. 

It was from this appropriation that 
the $50 million— which was earmarked 
for reconnaissance-strike component de- 
velopments— came. This raises the total 
released to USAF hv Defense Dept, for 
Fiscal 1965 from $171 million to $221 
million. 

Sen. Clair Engle (D.-Calif.) declared 
last week that he still was not satisfied 
that the program was moving fast 
enough. The $50 million, he said, was 
not adequate to assure development of 
a complete system. "All we will have 
will be a flying hull. Much more will 
be needed to make it complete." 

Sen. Engle said he would recommend 
that hearings be held on the subject 
soon after Congress convenes in Janu- 
ary, probably by the Preparedness Sub- 
committee of the Senate Anned Serv- 
ices Committee. 

Although the aircraft program has 


been redesignated the RS-70 to reflect 
its reconnaissance-strike mission, the 
three aircraft of the original program 
still bear the XB-70 designation. The 
first aircraft is scheduled to make its 
first flight next March or April (AW 
Nov. 26, p. 55). 

The third aircraft will incorporate a 
bomb-navigation system. 

When congressional pressure was ap- 


plied to Secretary of Defense Robert S. 
McNamara last March to proceed with 
research and development for the re- 
connaissance-strike version, he declared 
that $52 million “from other sources" 
would be added to Fiscal 1965 funds. 
This $52 million remained unexplained 
last week. Pentagon sources said there 
never was an actual transfer of funds, 
but that bits and pieces of research and 
development under separate programs 
which could be applied to the recon- 
naissance-strike mission were transferred 
to the RS-70 project. 

Funding now breaks down this way: 
$800 million for Fiscal 1961 and prior 
years, $220 million for Fiscal 1962. 
$221 million for Fiscal 1965. SSI mil- 
lion for Fiscal 1964 and S29 million for 
Fiscal 1965. 

The Air Force rcstudy of the RS-70 
proposal, requested by Congress, was 
received by McNamara’s office in incre- 
ments between June 2 and Oct. 1. It 
is being used in making decisions on the 
future of the program. 

Probe Role Is Urged 
For Naval Missiles 

Washington— Use of Navy missiles 
as high-altitude, information-gathering 
probes was suggested last week by Rear 
Adm. Jack P. Monroe, Navv director 
of astronautics and ranges. 

Adm. Monroe told the Washington 
Aero Club that existing missiles— Talos. 
Terrier, Tartar— could be made more 
versatile and useful if cameras, weather 
detecting and electronic gear were flown 
on them as well as warheads. 

Me also suggested use of carrier-based 
aircraft as "first stages for putting satel- 
lites in orbit.” 


Spacecraft Center Management Reorganized 

Washington— Management stiuctnrc of the space agency's Manned Spacecraft 
Center in Houston. Tex., will be reorganized under two deputy directors in January. 
Walter C. Williams, associate director, will become deputy director for mission 
requirements and flight operations and Janies C. Elms will become deputy director 
for development and programs. 

Hie move has been under consideration by National Aeronautics and Space Ad- 
ministration for several weeks (AW Nov. 26, p. 25) and will become effective when 
Elms joins the agency next month. Elms. 46, is now director of space and elec- 
tronics for Ford Acronutronic Division. 

Williams, 43, also becomes director of flight operations in the NASA Headquar- 
ters’ Manned Space Flight Office, and in this post will report directly to Brainetd 
Holmes, manned space flight chief. Williams' responsibilities at the Manned Space- 
craft Center include mission requirements, field test programs, flight operations and 
acting as the NASA representative in all negotiations with Defense Dept, for support. 

Elms will be responsible for all spacecraft center development projects, including 
scheduling, engineering, supervisory and administrative support. He will be succeeded 
at Acronutronic bv Charles H. Sword, manager of contract administration. 

In another organizational change, NASA appointed Dr. Eugene Shoemaker chair- 
man of a newly-formed joint working group on coordination of manned and un- 
manned flight programs. Dr. Shoemaker recently joined NASA as assistant to the 
director of lunar and planetary programs after serving as chief of the Astrogeologv 
Branch of the U. S. Geological Survey. 
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India Policy Shift Opens Way to More Aid 


By Cecil Brownlow 

New Delhi — Indian government, 
pressed by financial realities of building 
an effective defense force on an acceler- 
ated basis, is publicly abandoning its 
earlier position that it would accept no 
outright military aid from the West 
without one day paying at least a token 
fee. thus opening the door for an in- 
creased flow of American and British 
material. 

Shift in public policy is believed by 
some observers here to be a possible 
forerunner of India becoming a virtual 
participant in the United States Mutual 
Aid Program, although the nation will 
try to maintain an outward position of 
political non-alignment. 

One reported move under discussion 
would be inclusion of India among mu- 
tual aid nations scheduled to receive 
quantities of the Northrop F-5 (N-l 56F) 
fighter, F-5 can in a number of ways 
fit the Indian air force's urgent need 
for an advanced aircraft that can be 
used both as an interceptor and a close- 
support aircraft. Indian defense plan- 
ners also have been openlv interested in 
McDonnell F-4B (F4H).' 

First Step 

First tentative step towards backing 
away from earlier policy was Indian ac- 
ceptance on "loan" basis of twelve 
C-150 turboprop transports plus their 
flight, maintenance and logistics crews 
from USAFE's 32ud Air Division based 
at Evrcux-Fauvillc. France. Twelve air- 
craft operating on "civilian” basis under 
formal Indian government jurisdic- 
tion began flying military equipment 
and supplies to forward areas early last 
week from New Delhi's Palam Airport. 
Twelve C-150s plus an additional lead 
aircraft were directed operationally dur- 
ing initial stages by 52nd commander. 
Col. Charles Howe. 

Under United States-Indian agree- 
ment planes and crews will be returned 
to USAFE when they no longer are 
needed to ferry supplies to forward areas 
where the Indian army is facing Chi- 
nese troops still well inside the territory 
India claims. There will be no payment 
for use of the aircraft. 

A second, more positive, step came 
later in the week when the government 
announced it had accepted a British 
offer to supply additional defense ma- 
terials without charge. The new agree- 
ment. which British officials say may 
touch off another arms airlift from the 
United Kingdom, was agreed upon dur- 
ing a visit here by Duncan Sandys, Com- 
monwealth relations secretary, and 
General Sir Richard Hull, chief of the 
Imperial Ceneral Staff. 


At same time, a program similar in 
scope was being hammered out by an 
American survev team headed bv Avcrell 
Harriman. assistant secretary of state 
for Far Eastern affairs. The American 
mission also included Assistant Secre- 
tary: of Defense Paul Nitzc and C-cn. 
Paul D. Adams, commander of the 
combined Air Force-Army Strike Coin- 

Arrival of the C-I $0s also permitted 
resumption of regular passenger domes- 
tic air service within India, which had 
been at v irtual and crippling standstill 
since mid-November. Aircraft of In- 
dian Airlines Corp. had been pressed 
into Indian air force service. Most 
scheduled passenger service by Indian 
Airlines' fleet of Viscounts. DC-3s and 
Fokker F-27s had been restored by late 
last week and all routes were scheduled 
to be in operation by early this week. 

Although C-l 50s arc flying into for- 
ward areas with United States crews 
aboard. American officials here took 
pains to point out that the aircraft 
would not risk coming into direct con- 
tact with Communist Chinese forces. 
Ambassador John Kenneth Galbraith 


emphasized upon the aircrafts' arrival 
they were replacements for “civilian" 
planes. He added: 

"They arc not going into combat 
areas but they are flying military equip- 
ment and military personnel." 

Arms Airlift 

He said the aircraft will not be 
used for any air drops, cither of per- 
sonnel or equipment. As C-l 50s were 
arriving, the Royal Air Force was com- 
pleting its second amis airlift operation 
into India with Blackburn Bcverleys 
and Handley Page Hastings ferrying in 
supplies from Singapore and Britannias 
arriving from the British Isles. While 
the Britannias returned to England, the 
Bcverleys and Hastings were kept on 
alert at Calcutta's Dutn Dum Airport 
in event new fighting flared and it be- 
came necessary to evacuate still more 
British civilians from threatened border 
regions. 

Bcverleys and Hastings plus Indian 
air force aircraft had been used earlier 
to evacuate a large number of women 
and children from areas near the front 
in tea-growing Assam state. 


Lunar Reconnaissance Module Studied 

Pasadena, Calif.— National Aeronautics and Space Administration is giving serious 
attention to a lunar orbiting spacecraft, unofficially called the lunar reconnaissance 
module (LRM). for securing detailed views of the lunar surface as an aid in select- 
ing suitable landing sites for the Apollo Lunar Excursion Module. Both unmanned 
and manned versions arc under early study. 

Ford Motor Co.’s Acronutronic Division is conducting an extensive in-house, 
company-funded investigation of a manned LRM. 

Within NASA, serious thought is being given to the use of a Lunar Excursion 
Module or a modified LEM for this purpose. Boost vehicle might be a Saturn C-l. 
nr at a later date, the C-5. 

LRM is viewed as a second-generation lunar orbitcr. or a heavier, more capable 
successor to Jet Propulsion Laboratory's Surveyor lunar orbitcr. It appears, how- 
ever, that NASA's Maimed Spacecraft Center may believe LRM could be made 
available by about the same date (1965) as the frequently delayed Surveyor arbiter. 

progress of which has been maned by a number of false starts over the past two years 
(AW July 23, p. 22). Funds earmarked for the orbitcr project in NASA's Fiscal 
1963 budget have been diverted by NASA headquarters to other phases of the 
immamicd lunar and planetary program. Selection of an orbitcr payload contractor, 
nearly two months overdue (AW Nov. 26, p. 31). apparently will be postponed 
indefinitely. 

Part of the Surveyor orbitcr delay is attributed to the uncertain development 
schedule and performance of the Atlas-Centaur boost vehicle. Consequently, the 
schedule has been delayed and NASA, which is experiencing severe funding short- 
ages (AW Nov. 19. p. 26) has redirected orbitcr money. 

While the Surveyor orbitcr is still scheduled to use tile Atlas-Centaur. JPL and 
NASA Marshall Space Flight Center arc studying a possible alternative, including a 
Titan-Centaur, which would increase the maximum orbitcr payload by 300 or 40(1 
lb. over the planned 1,800-2.000 lb. A Saturn C-IB-Agena combination, also under 
study, could increase maximum orbitcr payload to 3.000 lb. but would triple the 
cost of the Atlas-Centaur. 

Review of NASA's lunar orbitcr requirements, in view of the needs of the Apollo 
program, is now being conducted in Washington by Dr. Eugene Shoemaker, who is 
now coordinating manned and unmanned space flight programs (sec p. 32). 
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President John F. Kennedv watches a flyby of other aircraft during his tour last week of bases that played major roles in the Cuban crisis. 
I'he President awarded Air Force Outstanding Unit Citations to the 363rd Tactical Reconnaissance Wing, whose RF-IOls provided low- 
level photos of Cuban missile installations, and to the 3U8(lth Strategic Wing, whose Lockheed U-2s took the photos Oct. H that pro- 
vided conclusive proof of the missile buildup. Flybv at Homestead, where the Cuban war room was located, also included Naval aircraft 
(below, left to right). Douglas A3Ds. North American A3Js and Chance Vouglit F8Us. Also in the flyby were North American 
F-lOOs and Republic F-lOSs and F-Sris that took part in Cuban air operations. 


Squadrons Cited for Cuban Photo Missions 



Navy unit commendation citations were awarded by President to Navy Light Photographic Squadron VFP-62 and Marine Light Photog- 
raphic Squadron A'MCJ-2 at the Boca Cliica Naval Air Station. Fla. Cdr. William Ecker. commanding officer of the Navy squadron, 
holds the unit commendation flag in front of the squadron's FSU-lPs that took part in the Cuban photo missions. In the background 
ire a Douglas FriD and McDonnell Frills, behind the Marines in battle dress. Distinguished Flying Crosses have gone to 12 VFP-62 
pilots, font VMCJ-2 pilots. 10 SAC pilots from 3080th and 16 'FAC pilots from the 363rd. 




LOW-LEVEL air defense was provided at Boca Chica NAS by Army Raytheon Hawks 
deployed around field's perimeter. President Kennedy is inspecting a Hawk emplacement. 


U.S.-Russian Meetings Expected 
To Clarify Cuban Issues Further 


Washington— Further resolution of 
U. S.-Russian problems over Cuba was 
expected to result from a meeting late 
last week between President John F. 
Kennedy and Soviet First Deputy 
Premier Anastas Mikoyan. top Kremlin 
trouble-shooter who spent 24 days on 
the Caribbean island. 

Mikoyan met with U. S. officials at 
the United Nations several times last 
week and was to see them again follow- 
ing his meeting with the President on 
Nov. 29. Before the Kennedv-Mikoyan 
meeting, the U. S. still was insisting on 
on-site inspection of the now-dismantled 
Soviet missile bases in Cuba and some 
guarantee against any further introduc- 
tion of Soviet offensive weapons into 
the Caribbean. 

Defense Dept, last week began re- 
deploying the air. sea and land forces 
concentrated in the southeastern U. S. 
and the Atlantic and Caribbean when 
Soviet bombers and medium-range and 
intermediate-range missiles were dis- 
covered there in mid-October. 

By late last week, the U. S. had not 
announced detection of the actual re- 
moval of any 11-28 Beagle bombers, 
which Soviet Chairman Nikita Khrush- 
chev said would be off the island by 
late December (AW Nov. 26, p. 33). 

The President toured Ft. Stewart, 
Gag Homestead AFB, Fla., and Boca 
Chica Naval Air Station at Key West, 
Fla., last week and offered "a sincere 
‘well done' to all ranks." He also 
issued commendations to four Air 
Force, Navy and Marine photographic 


reconnaissance units for their aerial 
surveillance of Cuba (see p. 34). 

On Dec. 7 the President is sched- 
uled to visit Strategic Air Command 
headquarters at Offutt AFB, Omaha, 
Neb.; Atomic Energy Commission labo- 
ratories at Los Alamos, N. M.; and the 
Sandia Corp. and Air Force's Nuclear 
Effects Research Laboratory at Albu- 
querque, N, M. On Dec.'S, he will 
visit the Nuclear Rocket Development 
Station at Jackass Flats. Nev. The Pres- 
ident last visited SAC headquarters in 
August. 1960. The White House said 
in connection with the Los Alamos and 
Jackass Flats visits that the President is 
particularly interested in Project Rover 
nuclear rocket work. 

State Dept, last week suspended a 
requirement, begun during the Cuban 
crisis, that all officials report on their 
contacts and discussions with reporters 
(AW Nov. 26. p. 33). It said the re- 
quirement never was intended to halt 
the flow of news, and said it would be 
reinstated in the future "if it becomes 
necessary or advisable." 

A similar Defense Dept, regulation 
(AW Nov. 5, p. 21) remained in effect 
late last week, but Defense Dept, on 
Nov. 21 withdrew its request that news- 
men use what it called "voluntary re- 
straints" in publishing information de- 
scribed in a 12-point “security guid- 
ance" (AW Oct. 29. p. 25). Defense 
Dept, said its order requiring the re- 
porting of contacts with newsmen re- 
mained in effect even though State 
Dept.'s had been suspended. 


Pastore Urges Rapid 
Nuclear Rocket Pace 

Washington— U. S. supremacy in 
space depends on development of a 
nuclear rocket capability Sen. John O. 
Pastore (D.-R. I.), vice chairman of the 
Joint Congressional Atomic Energy 
Committee, told the Atomic Industrial 
Forum last week. 

Sen. Pastore, who is scheduled to be- 
come chairman of the committee in 
January, said Russia has bigger chemi- 
cally fueled rockets and this nation's 
"best chance to leapfrog the Soviets lies 
in the fastest possible development of 
nuclear power for use in space. 

“It may be too late to develop nu- 
clear rockets to share the first mission 
to the moon." lie said, “but for further 
missions to the moon and other planets, 
nuclear power is a ‘must.' " 

Sen. Pastore was critical of govern- 
ment agencies for not making earlier 
and wider use of nuclear power systems 
tor space vehicles. He pointed out that 
while solar cell power systems on several 
earth satellites and deep space probes 
have been damaged bv radiation or ex- 
perienced unexplained malfunctions, 
the 2.7 watt radioisotope Snap power 
device on Transit 4A has operated per- 
fectly since its June 29. 1961. launch. 

Industry representatives also urged 
the government to state more positively 
and specifically the need for nuclear 
rockets and power sources. 

Dr. C. L. Kober, director of advanced 
technology of the Martin Go.'s Denser 
Division. said that "if a definite need 
can be established, the technical prob- 
lems will be circumvented." 

National Aeronautics and Space Ad- 
ministration’s view is that missions 
should not be assigned until a nuclear 
rocket technology has been developed. 
NASA is trying to do that with its 
Nerva nuclear stage project. 

Dr. Kober said a second goal should 
be to identify the point and manner of 
introducing nuclear rockets “to assure 
compatible and complementary relation- 
ships with established chemical rocket 
programs." 

He suggested development of a Nova 
type of vehicle using a chemically fueled 
first stage, with four Aerojet M-l en- 
gines producing a total thrust of 4 mil- 
lion lb., and a second, or sustainer. 
stage with a 2.5 million lb. thrust nu- 
clear stage. Dr. Kober said promising 
applications for a large rocket with a 
nuclear stage are lunar shuttle flights 
and manned Mars exploration. 

Dr. Jerome G. Morse, director of 
auxiliary power systems for Martin’s 
Nuclear Division, told the forum 
studies show that active communica- 
tions satellites will require nuclear power 
systems providing 60 to 300 watts, with 
a lifetime of 10 years. 
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U.S. Drafting Space Frequency Proposal 


By Katherine Johnson 

Washington— U. S. is launching a 
drive to win international support for 
radio frequency allocations needed for 
operational meteorological, navigational, 
and communication satellite systems 
and for its Apollo lunar landing program 
and other space research projects. 

A draft of U.S. proposals has been 
distributed by federal Communications 
Commission for final review bv govern- 
ment and private domestic frequency 
users and equipment manufacturers. 
Comments, which could result in detail 
changes, arc due Dec. 14. Replies are 
due fan. 9. 

The proposals will be formally pre- 
sented to a special conference of the 
International Telecommunication Un- 
ion— the Extraordinary Administrative 
Radio Conference for Space Radiocom- 
mtmication— scheduled to convene next 
fall in Geneva to allocate frequencies 
for space activities. 

First Test 

meeting will be the first voting 


of the 


f that 


: than 


hundred ITU 
ing to accord space projects. Members 
will be confronted with two major is- 
sues raised by the U. S. proposal: 

• Whether communication satellites 
should be authorized to share about a 
third of the presently usable radio spec- 
trum below 10,000 me. already loaded 
with existing users. 

• Whether present users should be 
shifted to other frequencies to give 
space research exclusive use of frequency 
bands scattered throughout the radio 
spectrum. 

U. S. proposals for frequency alloca- 
tions for operational meteorological and 
navigational space systems appear to 
have general international support. 
Compared with a communications satel- 
lite system, they will impose a light load 
on the spectrum and they do not raise 
the spectre of military application. 
Spectrum Usage 


rum usage— with 
presently allocated bands— for space 
communications for aeronautical serv- 
ices, which will be required by advanced 
aircraft operating beyond the earth's 
atmosphere, would be delegated to In- 
ternational Civil Aviation Organization 
under a U.S. proposal. No additional 
frequencies would be made available to 
ICAO. 

The 1959 ITU conference made the 
first frequencies available for space serv- 
ices at the urging of the U. S.. supported 
by the USSR and Great Britain— the 
only other countries interested in space 
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projects at the time. The 1 3 frequency 
liands allocated, with some reluctance, 
are on a shared and generally secondary 
basis, and are restricted to research. No 
provision was made in 1939 for opera- 
tional space svstems. 

ITU members, which include vir- 
tually every country of the world except 
Communist China, have historically 
abided by ITU decisions on frequencies, 
regardless of political climate, for the 
reason that failure to do so could result 
in communication chaos for all. 

U. S. proposals include: 

• Total of 2,975 me., in four bands, 
for operational communication satel- 
lites on a shared basis with fixed and 
mobile services. Within the U. S., two 
of the bands, totaling 1,000 


being i 


mieatioi 


One band of 700 
me. is assigned to private users, pri- 
marily utility and oil companies, and 
one band totaling 1.275 me. is assigned 
military and civilian government serv- 

• Five frequency bands, totaling 122 
me. within the 10.000 me. spectrum 
span, for space research on an exclusive 

higher portion of the presentlv allocated 
spectrum-in the 15.000 and 31.000 me. 
bands— would be earmarked for exclu- 
sive space research to permit reliable 
communications during spacecraft re- 
entry into the atmosphere where the 
plasma sheath blacks out lower fre- 
quencies. 

The U. S. considers frequency ex- 
clusivity an absolute must for its Apollo 
and other space research projects. In- 
vision. aeronautical services, or trop- 
pletelv cancel out space research trans- 

ment on exclusivity at the coining ITU 
conference, according to FCC, would 
mean that endless bilateral agreements 
or understandings would be the only 


UAC Title Changes 

C. Mallet. 1 Pratt &■ Whitney Aircraft; 
William E. Dicfcndcrfcr. Hamiltoi 
Standard; Lee S. Johnson, Sikorsky Air 
craft; John N. Phillips. Notdcn; Charle 
M. Kearns. Jr.. United Aircraft Corpo 




i Centr 


irologv Center, 
rams will con- 
of United Air- 


alternative to open the way for success- 
ful space experiments. Arrangements 
would be necessary with all countries 
with well-developed communications, 
including the USSR. 

FCC also believes that under-devel- 
oped nations will move in the direction 
or tropospheric scatter systems. These 
extend a line-of-sight transmission from 
about 30 to several hundred miles. 
They have an appeal for countries with 
rugged and undeveloped terrain: they 
permit city-to-city or town-to-town 
transmissions without the necessity of 
in-between maintenance of relay sta- 

Space Research 

On the need for space research ex- 
clusivity. the U. S. proposal explains: 

"The U.S. A. recognizes the diffi- 
culty of displacing existing services in 
some of the liands proposed exclusively 
for space research ... To minimize the 
problems created ... it is acceptable, in 
so far as space research is concerned, to 

their operations in these bands over a 
period of years ... A maximum three- 
year period is suggested. The potential 
benefits to mankind from existing and 
planned space programs are so promis- 
ing that the U.S. A. believes the re- 
search effort should not be jeopardized. 
The cost in spectrum space is minimal.” 

The proposal also notes: 

"Research data lost due to interfer- 
ence are irretrievable. Such loss repre- 
sents a direct waste of time, energy, 
talent and material resources. The very 
substantial commitments to space pro- 
grams demand the prevention of inter- 
ference because of the difficulty of 
identifying and locating sources of in- 
terference in sufficient time to prevent 
the loss of important scientific data. 

"Space research experiments arc de- 
signed to accumulate the maximum 
practicable amount of scientific infor- 
mation. The spacecraft used in these 
experiments necessarily utilize radio 
links with the earth as the only means 
of relaying information they acquire. 
Only a minimum portion of the avail- 
able space and weight aboard a space- 
craft can be apportioned to its radio 
equipment. This fact, plus reliability 
considerations, therefore require the 
radio links to be designed with mini- 
mum power in the spacecraft and, con- 
sequently, maximum receiver sensitivity 
at the earth stations. This, in turn, 
makes such radio links highly suscep- 
tible to interference when attempting 
to work to the full limit of their capa- 
bility.” 
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Space Radiation Facility 

Washington-Atomic Energy Commis- 
sion is requesting General Sen-ices Ad- 
ministration to transfer the Dawsonvillc, 
Ga„ Nuclear Laboratory to AEC for use 
as a facility to assess radiation effects on 
space vehicle components for the Na- 
tional Aeronautics and Space Adminis- 

Thc laboratory was used by the Air 
Force as an irradiation testing facility in 
the aircraft nuclear propulsion program 

rear. The facility was declared surplus 
by USAF last August. 

Lockheed Aircraft Corp., prime con- 
tractor for NASA’s Rift nuclear rocket 
engine, operated the plant for USAF and 

agreement with AEC. 


U. S. proposals, are emphasizing the 
scientific progress and peaceful benefits 
promised by space research. 

They are aiming to keep possible 
military use of space frequencies or 
military yields from space research out 
of the picture. They point out that 
frequency allocations proposed by the 
U.S. are not needed for military proj- 
ects. These do not require wide par- 

made bilaterally with allied nations. 
For example, a reconnaissance satellite 
could perform satisfactorily with only 
one read-out station in the mid-U. S. 
to receive photographic signals. 

Among negotiators on the diplomatic 
front there is some annoyance with De- 
fense Dept, publicity of its Advent 
military communications program and 
recruitment advertisements for the pro- 
gram by International Telephone & 
Telegraph Corp. 

From the view of those charged with 
selling the U.S. proposals, this puts 
space communications as a military un- 
dertaking in the forefront and improp- 
erly confuses it with the President's 
program for a world-wide civilian sys- 
tem. State Dept, is hopeful that nego- 
tiations for communication satellite 
frequencies will not become entangled 
in controversy over the type of system 
to be operated— high, low, or medium 
orbit— to the detriment of any system. 

The frequency allocations will not 
determine the type of system. Low, 
high, or medium orbit systems could 
use the same frequencies, depending on 
the power units inside the satellites. 

The overriding objective at this point 
it is emphasized is to obtain the fre- 
quencies. 

Three possible blocs as to the type 
of svstem could develop: 

• Random, low orbit. The U. S. is not 
committed to a Telstar or Relay-type 
system. However, experts of National 
Aeronautics and Space Administration 
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believe that this type of system will be 
the first to be operationally feasible. 

• High-altitude, synchronous orbit. 
Alexsander Kakunin. USSR’s vice min- 
ister of communications, has announced 
that Russia will launch synchronous 
orbit communications satellites in the 
near future (AW Sept. 24, p. 40). 
USSR's capability to do this is gener- 
ally unquestioned in U.S. circles. 

• Medium-altitude, equatorial orbit. 
This type of system, between the low 
and high altitude systems in technical 
sophistication, is being proposed by 
Great Britain, It would provide for 
communication among Commonwealth 
nations. This would be difficult and 
costly with a random, low-orbit system. 

The number of countries that now 
have space communications projects— 
Great Britain, Japan. West Germany, 
and others— indicates that there will be 
substantial support for spectrum allo- 
cations for an operational system at 
next year’s ITU meeting. Several Eu- 
ropean countries base already indicated 
agreement with the U. S. that about 
3,000 me. will be required. There are 
differences of opinion over which bands. 

Preceding the Genera ITU confer- 
ence next year, ITU’s technical advisory 
group, the International Radio Con- 
sultative Committee (CCIR), will con- 
sider technical aspects of spectrum use 
for space. CCIR is scheduled to meet 
in New Delhi in mid-January. 

One CCIR study group will consider 
areas of the spectrum suitable for space 
communication and protection from in- 
terference required for space uses. An- 
other study group will consider the 
impact of space sendees on terrestial 
services. CGlR's recommendations to 
ITU set the broad technical framework 
for frequency allocations. 

Air Force Will Study 
Ozone in Atmosphere 

Washington— Air Force will launch 
700 balloons in a year-long study of 
atmospheric ozone scheduled to begin 
in January. 

Scientists at the USAF’ Cambridge 
Research Laboratories said the study 
will be the most thorough ever made. 
Objectives of the program are to leam 
why ozone concentrations in the lower 
atmosphere increase during winter and 
early spring in higher latitudes, reasons 
for vertical flux of ozone from the 
stratosphere into the troposphere and 
something of the storage time and mix- 
ing history' of ozone as it passes through 
the troposphere to the earth’s surface. 

Although a minor constituent of the 
atmosphere, ozone distribution plays an 
important part in determining earth’s 
heat balance and thermal structure of 
stratosphere and helps shield earth from 
direct solar ultraviolet radiation. 
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News Digest 


Kollsman Instrument Corp. has won 
the Air Force competition to be prime 
contractor for the AN/USQ-28 geodetic 
survey and photo mapping system to be 
used in RC-135A jet aircraft. Kollsman 
initially will build two prototype sys- 
tems for Aeronautical Systems Division. 
Subsequent production is expected to 
total about S50 million, company said. 

Continental Aviation & Engineering 
Corp., Detroit, has been awarded an 
R&D contract for an off-the-shelf lift 
engine for the Air Force (AM' Aug. 6. 
p. 23). Continental is hiring about 200 
new engineers for the project. Follow- 
on work would be carried out at the 
firm’s Toledo plant. 

Aerojet-General Corp. will begin 
construction this month on the first of 
a series of solid rocket propellant plants 
on its 75,000-acre site near Miami, Fla. 
Initially, the plant will produce fuel for 
existing programs. 

Airline Mutual Aid Pact members 
last week asked Civil Aeronautics Board 
approval of their agreements in a brief 
that agreed to give CAB full details of 
the pact. American, Braniff, Continen- 
tal, Eastern, Northwest, Pan American, 
Trans World and United Air Lines said, 
however, that they would object to any 
conditions which might change the 
pact’s effectiveness in paying a percent- 
age of revenues to strikebound members. 

Seventy-one companies were invited 
to bid on a contract to operate the 
computer facility of the National Aero- 
nautics and Space Administration’s 
Michoud fabrication plant. The facility, 
located at Slidell. La., will be operated 
on a two-shift basis. Computers there 
are IBM 7090 and 1401. Honeywell 
800 and 400 and GE 225 units. 

Army Missile B tactical weapon sys- 
tem, designed to replace the current 
Honest John and LaCrosse battlefield 
non-nuclear and nuclear systems, has 
been renamed "Lance.” Chance 
Vought Corp. is the prime contractor. 

Frank W. Lehan last week was 
named president of Space-General 
Corp., El Monte, Calif., succeeding 
James Fletcher, who moves up to chair- 
man of the company’s board of direc- 
tors. Jack E. Froehlich will succeed 
Lehan as executive vice president. 
Space-General is a subsidiary of 
Aerojet-General Corp, 

First operational Titan 2 storable 
liquid propellant intercontinental bal- 
listic missile was delivered last week to 
the Air Force at Davis-Monthan AFB, 
Tuscon, Ariz. 
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AIR TRANSPORT 


Examiner’s Rebuff Shakes Merger Hopes 


Decision is the fourth setback for American-Eastern 
union; final rejection by CAB or White House seen. 
By Robert H. Cook 


Washington— Rejection of the proposed American-Eastern merger by a 
Civil Aeronautics Board examiner last week was the fourth consecutive setback 
for the plan, and increased the airline industry's feeling that the consolidation 
ultimately will be rejected by the Board nr the White House, which must rule 
on the final decision. 


Details of Examiner Ralph Wiser's decision follow closely and enlarge upon 
objections raised earlier by a House anti-trust subcommittee staff study (AW 
Apr. 2, p. 26), the Justice Dept. (AW Aug. 6. p. 43) and attorneys for the 
Board's Bureau of Economic Regulations. 


The congressional study rejected the 
merger on grounds that if would create 
a monopolistic "super carrier," leaving 
the airline industry under the "domina- 
tion of three goliaths"— American-East- 
ern, United and Trans World Airlines. 
Justice Dept, also emphasised the mo- 
nopoly aspect and warned that approval 
would run counter to the desired 
"course of competition" set forth in 
President Kennedy’s transportation 
message (AW Apr. 9, p. 42). 

Key issues emphasized in Wiser's re- 
jection, contained in a 73-pagc decision 


and 246-page appendix, followed this 
general pattern: 

• Merger would give the combined car- 
rier control over one-third of all domes- 
tic traffic and access to 76.8% of all 
domestic passengers. Along with United, 
the two airlines would control 60% of 
all domestic traffic. 

• Monopoly would be created in the 
New England area, jeopardizing the 
existence of Northeast Airlines. Control 
would be particularly effective over the 
present Boston, New York, Washington 


ioutes and those connecting New York 
with Providence. Chicago, Indianapolis, 
Hartford, Baltimore and Louisville. 

• American-Eastern would gain a sou th- 
em transcontinental route in direct 
competition with Delta and National 
airlines. 

• Merged airline wonld divert far more 
traffic from remaining competitors than 
their estimates indicate. 

• Operational savings claimed by the 
two carriers through a merger arc small, 
and much could be accomplished with- 
out a merger. 

• Financial strength and past earniigs 
history of neither American nor Eastern 
airlines justify the merger request of 
the two airlines on the grounds of busi- 

• Balance of the industry feels that it 
has passed through the worst of its 
financial problems, caused primarily by 
the jet re-equipment program, and that 
future traffic growth will make mergers 
undesirable. 

Both American and Eastern stated 
that they are confident the merger will 
still be approved, despite these setbacks. 
The case now goes before the five-mem- 
ber CAB. which is expected to take 
several months to reach a decision. Be- 



' * 1 * ' 1 tt 1 1 1 


First Boeing 727 Transport 
Rolls Out at Renton Plant 


First Boeing 727 short-lo-medium range transport was rolled out of 
the company's Renton, Wash., plant last week as the latest of a 
10-airplane family designed to fill every airline need from short to 
long-haul aircraft. Boeing has 131 orders for the threc-eng nc 
jetliner, all of them from trunk airlines. Company so far has fai ed 
to crack the short-haul, local service market and Boeing offic ils 
admit some doubt as to whether or not the airplane will ever be 
sold in substantial numbers to local service operators. But they do 
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cause of Eastern's service into Mexico 
and Bermuda, and American's route 
into Mexico, the Board's final decision 
will be subject to White House ap- 
proval. 

Considering the failure of the merger 
applicants to win support in anv major 
documentation so far. and CAfi's duty 
to maintain effective competition in the 
industry, most informed observers be- 
lieve the Board may be forced to reject 
the merger on this basis: 

• United-Capital merger was approved 
primarily to save the jobs of some 7.000 
Capital employes who faced dismissal 
from a bankrupt company. It did not 
set an acceptable precedent for a mer- 
ger between two carriers with the 
strength of American and Eastern. 

• Board Chairman Alan S. Boyd’s pub- 
lic encouragement of more mergers is 
not shared by all members. Boyd once 
indicated that CAB would establish 
"merger guidelines." but failed to do 

On several occasions he emphasized 
a preference for mergers between one 
large and one small carrier or two small 
carriers, but has never stated his opinion 
on any merger agreement involving 
two of the "Big Four” trunklines. 

• Approval of the merger would be con- 
trarv to the Board’s customary method 
of promoting economic competition by 
strengthening smaller airlines to com- 
pete better with the larger. 

• CAB has taken great care to protect 
Northeast through such measures as ap- 
proving financial aid and control by 


Hughes Tool Co. Competition from an 
American-Eastern combine would pre- 
vent the smaller airline from regaining 
financial stability. 

• Neither American nor Eastern were 
successful in winning a southern trans- 
continental route between Florida and 
California. Connection of existing 
routes operated by these airlines in that 
area would give them such a route, 
dividing the available traffic among 
three airlines and threatening the earn- 
ing power of both Delta and National 
airlines. The latter have been showing 
a healthy profit along southern trans- 
continental route. 

If the Board ignores Wiser's stand 
and approves the merger, it will set the 
stage for a revelation to what extent the 
Justice Dept, objections reflect those 
of Attorney General Robert Kennedy. 

It will also reveal whether these 
views are shared by his brother, the 
President. 

President's Statement 

The President has stated that "chronic 
overcapacity and deficits” can eventually 
be ended in the airline industry by "vig- 
orous competition and innovation" pro- 
viding that Congress is "alert for any 
violations of existing laws against mo- 
nopoly and predatory trade practices.” 

Supporting the President's stand. 
Justice Dept, has warned CAB that 
"little will be accomplished in the pub- 
lic interest by the bold moves recom- 
mended by the President to deal with 
the transportation problems if the 


greater freedom and diminished regula- 
tion that the President envisages are to 
be achieved by only a handful of sur- 
viving transport companies.” 

Wiser's decision reflected this con- 
cern in his statement that the merger 
should be denied because of its effect 
on the public. 

Noting that the merger would "vio- 
lently disarrange” the competitive bal- 
ance among the airlines. Wiser said. “It 
would be a long step toward a three or 
four carrier industry. And when that 
came about, many of the same conten- 
tions as to elimination of duplicate 
facilities as presented here would be 
available to claim savings to justify com- 
plete monopoly.” 

Merger Impact 

As an example of the impact of the 
merger on top markets, the examiner 
pointed out that American and Eastern 
carried 70% of the 1960 traffic in the 
top ranking market of Boston-New 
York. In the same year they accounted 
for 67% of the passenger volume be- 
tween New York and Washington. 
Since then Eastern’s shuttle service has 
been expanded and Northeast's partici- 
pation in the market decreased 9.7% 
during the first quarter of this year. In 
the 14 leading markets in the North- 
east, the two airlines carried 70% of 
the passengers, and in half of them, at- 
tracted from 87% to 97% of the total. 

The volume of traffic that the merger 
partners estimate they would divert 



foresee a market of 1,000 airplanes of the 727 type and hope to 
make between 350 and 450 sales to trunk and international air- 
lines. Production of the airplane, which is powered by Pratt & 
Whitney JT8D-1 engines producing 14,000-lb. thrust, is scheduled 
to reach three a month by the end of 1963, and increase to a maxi- 
mum of eight a month thereafter. Aircraft will carry 70-114 
passengers, depending on interior configuration, over stage lengths 
of 150-2,000 mi. United Air Lines has ordered 40 of the planes, 


Eastern 40, Ansett-ANA 2, Trans-Australia 2, Lufthansa 12, Amer- 
ican 25 and TWA 10. Cruise speed of the aircraft is 550-600 nipli. 
and cruising altitudes 15,000-35,000. Wingspan is 108 ft. 7 in., 
length is 134 ft. 1 in. and height is 33 ft. 9 in. Landing weight 
is 131,000 lb. Passengers will enter and leave the aircraft by way 
of a side door forward and a ventral door aft of the cabin. Single- 
galley midway in the cabin will provide for all passengers and will 
increase seat capacity. 
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FAA Attitude Toward Data Link, 
ATC Development is Criticized 


from their remaining competition "is 
only a fraction of that which can be 
expected,” Wiser said, since the com- 
bined carrier could be expected to pro- 
vide a greater volume of service and 
would also benefit from a superior 
identity. 

Emphasizing the power of identity, 
Wiser cited Branitf Airways' contention 
that while it has matched both flight 
frequencies and equipment against 
American in the Dallas-New York mar- 
ket, it received only 38% of the traffic 
in I960, while American carried 56%. 
A similar disparity exists in the Dallas- 
Chicago market, primarily because of 
American's ability to attract more traffic 
from greater traffic sources and heavier 
advertising coverage, the airline said. 

The examiner said it is likely the 
merged carrier would greatly expand its 
future services and there was nothing 
in the CAB record which would give a 
reasonable estimate of future diversion. 

Wiser also cast strong doubt on the 
validity of American and Eastern claims 
that a merged company would produce 
annual expense savings of S54.9 million 
and capital savings of SI 00.7 million by 
1965. Over 90% of the capital savings 
figure stems from the anticipated elimi- 
nation of 10 Boeing 720 turbojets and 
6 Boeing 727s from future fleet require- 
ments. None of these aircraft will be 
acquired in the event of a merger, and 
Wiser added that the 10 Boeing 707s 
which Eastern estimates it will need are 
not now on order and have never been 
studied for purchase by the airline. 

In disputing the carriers’ contention 
that the merger is a business necessity. 
Wiser said American has consistently 
led the industry in load factors over the 
years and has experienced rates of re- 
turn on investment well above the in- 
dustry average. Eastern for years has 
been one of the strongest airlines, even 
though it has experienced losses over 
the past two years. 

Eastern has a strong financial position 
along with a favorable cash flow and it 
may be expected that their financial 
problems are of a temporary nature, the 
examiner said. The favorable ratio of 
exchange of stock under the agreement 
indicates that American's owners con- 
sider Eastern’s routes valuable, he said. 

While the relative size of joining 
companies is not always the deciding 
factor, Wiser said, it “looms into great 
significance” in this case. For example, 
lie said, the Electra was designed in con- 
sultation with both American and East- 
ern, and Lockheed originally agreed that 
they would get the entire first year's 
production of the turboprops. The 
agreement was later altered, but Wiser 
pointed out that a union of the two 
airlines would be in an even stronger 
position to demand aircraft delivery on 
a schedule that would give the airline 
a significant competitive advantage. 


By Philip J. Klass 

Washington— Federal Aviation Agen- 
cy's unwillingness to join with Defense 
Dept, and industry in developing stand- 
ards for an air-ground data link, for 
which both the Air Force and airlines 
see an operational need, was criticized 
here at the fall meeting of the Radio 
Technical Commission for Aeronautics. 

The FAA also was criticized for an 
apparent lack of a sense of urgency in 
its efforts to improve the present air 
traffic control system and for its plan 
not to fund any new programs in air- 
borne anti-collision svstems (AW Oct. 
22, P . 57). 

A Defense Dept, spokesman disclosed 
that major procedural and technical 
problems must still be resolved before 
the air traffic control system design plan 
developed by the FAA will be satisfac- 
tory to the military. 

Some of the points of military and 
airline dissatisfaction stem from basic 
policy decisions recommended a year 
ago in the Project Beacon report, pre- 
pared by a special study group headed 
by Richard R. Hough, vice president- 
engineering of AT&T. 

The Project Beacon report recom- 
mended that the airborne radar trans- 
ponder be used to provide aircraft 
identity and to report aircraft altitude 
automatically. This would eliminate any 
immediate need for an air-ground data 
link, the report concluded, and it recom- 
mended that FAA drop its work on data 
link systems. 

USAF Col. F. K. Nichols, reading a 
prepared statement of Defense Dept, 
views on the FAA’s proposed air traffic 
control system design developed to im- 
plement the Project Beacon recommen- 
dations, said “there are some complex 
issues yet to be worked out with regard 
to the . . . radar beacon . . . The mili- 
tary services have more than 20,000 IFF 
(radar) transponders in aircraft use. Any 
requirement that causes changes in the 
use, modification or replacement of 
these items . . . results in problems that 
reach staggering proportions.” 

The Defense Dept, has agreed to 
the national standards for the beacon, 
Nichols said, “but there has been no 
agreement ... on an implementation 
plan nor for a plan for implementation 
of automatic altitude reporting on the 
beacon.” 

Nichols pointed out that military 
services have a considerable investment 
in aircraft equipped with air-ground data 
link. "Some arrangement needs to be 
made in the [air traffic control] system 
to account for our use of this tech- 


nique," Nichols told the conference. 

Robert J. Shank, deputy FAA ad- 
ministrator for development, said that 
the introduction of radar transponders 
providing automatic altitude reporting 
and aircraft identity should eliminate 
much of the burden on overloaded voice 
communication channels, eliminating 
any immediate need for data link. 

This philosophy, coupled with the 
lukewarm view of the function per- 
formed by the Radio Technical Com- 
mission for Aeronautics expressed at last 
year’s RTCA meeting by FAA Admin- 
istrator N. E. lialaby, apparently ex- 
plains the agency’s refusal to participate 
in the preparation of basic standards 
for an air-ground data link by RTCA 
Special Committee 100. 

Despite FAA’s refusal to participate 
and make known its anticipated future 
requirements, the committee, after 
nearly a year of effort, has drawn up 
basic data link standards which appear 
acceptable to the Defense Dept., the 
airlines and to equipment manufactur- 
ers. The SC-100 data link standards will 
be issued publiclv in the near future, 
USAF Lt. Col. H. F. X. Hession, chair- 
man of the committee, reported. 

Major R. E. Winters, Air Force Sys- 
tems Command, said he now is hopeful 
that USAF will authorize the develop- 
ment of an air-ground data link for use 
by SAC, MATS and TAC aircraft. 

The airlines see an important need 
for air-ground data link for company- 
to-aircraft communications to assure 
speedy transmission of information at 
all times without interrupting the crew 
when they are heavilv burdened with 
cockpit duties. Air Transport Assn.’s 
Frank White said. 

Shank told the RTCA that the FAA 
plans for improving the traffic control 
system call for installation of bright 
radar displays, to be followed by mosaic 
consoles which can display aircraft from 
several radars simultaneously to provide 
larger area coverage. 

Later, FAA plans to install alpha- 
numeric displays for use with the radar 
transponders, which will indicate iden- 
tity and altitude of such aircraft blips 
on the scope. In congested terminal 
areas, track-while-scan equipment will 
be needed to automatically keep the 
altitude-identity information correlated 
with the appropriate radar blip. 

ATA's Walter A. Jensen called upon 
the FAA to show a "greater sense of 
urgency in solving the traffic control 
problem." He also called for more in- 
formation on the approximate cost of 
system innovations before the agency 
makes firm decisions to adopt them. 
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RAF V/STOL Transport Competition 

London— Decision on a Royal Air Force replacement transport with V/STOL 
capabilities will not be made until early next year. Minister of Aviation Julian Aiuery 
said here last week. 

Amery also said that reports that an American aircraft is likely to be chosen to 
replace the Blackburn Beverley and Handley Page Hastings transports arc entirely 
speculative. His statement was in reference to negotiations to acquire a number 
of Lockheed BLC-130s which would be built in England under license. 

He noted, however, that it would be quite reasonable that the RAF should try to 
develop a common requirement with the U, S. Air Force if possible. Other designs 
have been submitted by Bristol Aircraft, Glostcr Whitworth and Short Brothers and 
Harland (AW Nov. 26, p. 37). 

Decision on a production order for the Hawker P.1154. supersonic version of the 
P.1I27 VTOL fighter (AW Sept. 17, p. 30) is pending completion of a project 
study. Amery said. Next step will be a development contract based on replacement 
for the Hawker Hunter and the de Havilland Sea Vixen. 


British Approve Construction Of 
Supersonic Transport Prototypes 


By Herbert J. Coleman 

London— British government last 

week approved production of two Mach 
2.2 supersonic transport prototypes and 
two pre-prod net ion aircraft in coopera- 
tion with the French at a cost of about 
S476 million, spread over eight years. 

Decision to proceed with the airplane 
jointly on a 50-50 basis caps nego- 
tiations between Sud Aviation and 
British Aircraft Corp. which started 
more than a year ago when F ranee first 
proposed a Super Caravelle version. 
Both companies have been involved in 
supersonic research since 1956. 

First production airplane will be pur- 
chased by British Overseas Airways 
Corp.. according to Minister of Avia- 
tion Julian Amery. He said production 
order will be placed by BOAC but that 
the government will underwrite the 
cost. Similar plan involving the me- 
dium-range aircraft probably will be 
followed by Air France. 

The airplane will have a slender delta 
planform (AAV Sept. 17. p. 34) and 
will be powered by four Bristol Siddeley 
Olympus 593 turbojet engines, the 
powcrplant also being used in the Brit- 
ish TSR-2 strike reconnaissance plane. 

Each nation will assemble one proto- 
type and one pre-production airplane. 
There will be no duplication of main 
production jigs and manufacture of 
various assemblies will be divided be- 
tween France and Great Britain, with 
components transported to final as- 
sembly lines in either country. 

Each company will be responsible for 
one general assembly line and for flight 
and acceptance tests of the aircraft it 
assembles. 

Bristol Siddeley has prime responsi- 
bility for the engine itself, in collabora- 
tion with Societe Nationale d’Etude et 


de Construction de Motcurs d'Aviation 
(SNECMA). 

French engine company will be re- 
sponsible for the afterburning system, 
variable divergent-convergent ejector 
nozzles, thrust reversing and noise sup- 
pression. Afterburner probably is an 
advanced version of a SNECMA de- 
velopment for the Atar-9 axial flow en- 
gine which enables the pilot to control 
both engine and afterburner with a 
single lever. SNECMA work in this 
area has been fed into the Atar-9K, the 
powcrplant for the Dassault Mirage 4 
supersonic bomber. 

Supersonic Olympus engine has been 
flying in an Avro Vulcan testbed since 
last February (AAV Sept. 10, p. 26). 
Thrusts achieved have been in excess of 
30,000 lb. 

One prototype will be for long-range 
flights, and will be built by BAC at its 
Bristol Aircraft Corp. plant at Filton. 
The other, a medium-range version, will 
be built by Sud at Toulouse. Basic de- 
signs— 170 ft. long fuselage and a 77 
ft. wingspan— will be identical, with 
changes limited to fuel tankage and 
passenger seating configuration. Gross 
weight of the long-range version will 
be 250,000 lb.: medium-range airplane 
will weigh 200.000 lb. 

Most construction will be of alu- 
minum alloys with localized uses of 
titanium or stainless steel in areas sub- 
ject to high temperature stresses. Both 
versions will incorporate a rectractable 
cover over the pilot's windshield dur- 
ing supersonic cruise, to reduce drag. 
Aircraft will accommodate about 100 
passengers and the cabin will have the 
usual number of windows for an air- 
plane of this size. 

Cruise speed will be 1,450 mph. This 
will cut the London to New York flight 
time from approximately 7 hr. in the 


current generation of jets to 3 hr. 

Entire joint venture will be directed 
by a board of directors, with positions 
of president and vice president rotated 
every two years between Great Britain 
and France. Board presently has as 
members: president. Gen. Andre Puget, 
president of Sud Aviation; vice presi- 
dent, Sir George Edwards, managing 
director of British Aircraft Corp.; tech- 
nical director, Pierre Satre, technical 
director of Sud; deputy technical direc- 
tor. Dr. A. E. Russell, technical director 
of Bristol Aircraft: general manager and 
director of production, finance and con- 
tracts. J. F. Harper, managing director 
of Bristol Aircraft: deputy general man- 
ager. Louis Giusta. director general of 
Sud: co-sales director. Allan II. C. 
Greenwood, BAC aircraft sales manager, 
and J. AA'. Jakimiuk. Sud sales director: 
directors, B. C. A'allicres, managing 
director of General Aeronautique Mar- 
cel Dassault; and C. E. Knight, BAC 
commercial manager. 

SAS-Icelandiu Battle 
Over Rates Intensifies 

AA'ashington— International Air Trans- 
port Assn, carriers operating across the 
North Atlantic face a possible open rate 
situation on piston fares because of the 
intense competition between Scandi- 
navian Airlines System and Icelandic 

Faced with the problem of competing 
against the lower fares of Icelandic, a 
non-IATA carrier, SAS officials are 
meeting with the governments of Den- 
mark, Norway and Sweden to discuss a 
possible SAS veto of IATA's North 
Atlantic piston fares, infonned sources 

Icelandic, which operates a fleet of 4 
Douglas DC-6Bs between New York. 
Iceland and the three major Scandi- 
navian countries, contends that SAS 
has exaggerated the extent of the 
competition. 

Total traffic carried on all of Ice- 
landic’s routes last year was only 52,000 
passengers, rather than the 70,000 esti- 
mate made by SAS. the company said. 
Icelandic also claimed that SAS's esti- 
mate of its own traffic last vear-S0,000 
passengers— represented traffic on only 
one of SAS's routes. 

SAS also claims that most of Ice- 
landic's passengers come from Scandi- 
navian countries. Loss of this business 
to the smaller airline amounts to S7 
million a year, SAS claims. The 
Scandinavian airline has 52 aircraft, in- 
cluding 11 Douglas DC-7s and a 
DC-6B. 

Icelandic claims it carried only 8,700 
passengers from Scandinavian nations, 
and that this market has been decreas- 
ing to a point where it accounts for 
about one-quarter of all Icelandic traffic. 
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TELSTAR & THE WORLD’S LARGEST AIRLINE 



World’s largest airline makes world’s first reservation via Telstar! 


Place: A reservations desk in the Air 
France reservations center at Idlewild 
Airport. There is an important difference 
in the phone call that is being received 
at this moment, however. It was placed 
at Air France headquarters in Paris, trans- 
mitted to the Telstar communications sat- 
ellite in space, then back again to earth! 

This historic "first" is one of many Air 
France has established. Other exam- 
ples: first international passenger flight, 
Paris/London, in 1919; first flight with a 


passenger across the South Atlantic, in 
1930: first jet passenger flight over the 
North Pole, Paris/Tokyo, in 1960: first 
airline to equip its entire Boeing 707 In- 
tercontinental Jet fleet with Doppler ra- 
dar, an automatic navigational system. 
And Air France was first to order a 
remarkable new communication system 

America with over 500 offices around the 
world. Air France’s network covers 201,- 
043 miles of unduplicated route miles, 


the largest of any airline in the world. 

Maintenance and personnel training 
programs are other areas in which Air 
France strives for perfection. Pilots as 
well as crews constantly undergo re- 
fresher training. No other airline has 
higher standards for its personnel. Or 
for any phase of operations, in fact. 

This kind of dedication to excellence 
has always been a hallmark of Air France, 
the world's largest airline, through 43 
years of international flying experience. 


AIR FRANCE 
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UAL Pilots Object to Minimums Training 


By James R. Aslilock 

New York— Refusal by some United 
Air Lines jet pilots to continue training 
toward 200-ft, ceiling and 4-mi. visibil- 
ity conditions has not spread to other 

United is seeking a court injunction 
(AW Nov. 26. p. 37) to block the re- 
fusal by 35% of its jet pilots to con- 
tinue the training. Action came after 
63% had already qualified to fly under 
the lower weather uuuiimmis. 

Spokesmen for American Airlines. 
Pan American World Airways, Trans 
World Airlines and Northeast Airlines 
reported no pilot refusals to undergo 
certification training under the disputed 
conditions. 

Pilot Resolution 

United's pilots made their action 
formal in a resolution adopted by their 
master executive council of the Air Line 
Pilots Assn. Union headquarters en- 
dorsed the resolution and announced it 
to AL.PA members on other airlines. 

Federal Aviation Agency authorized 
the lower landing minimums for jets 
earlier this year, restricting them to 
international airports at New York. Los 
Angeles, London and Paris. Airlines 
anticipate their extension soon to San 
Francisco. Detroit and Chicago’s 
O'Hare Field. 

In qualifying to make approaches at 
the lower minimums. pilots are required 
to descend 100 ft. below the 200-ft. 
level. FAA believes this is a definite 
demonstration of proficiency and builds 
confidence. 

United’s pilots, however, claim that 
to go within 100 ft. of the surface on 
instruments is unnecessary and may be 
hazardous with large jet aircraft. Instru- 
ment landing system beam deviations 
and unreliability of altimeters at ex- 
tremely low altitudes are cited bv 
United's pilots, who also say they doubt 
the benefits of going to 106 ft. in train- 
ing. 

"They have no complaint with going 
to 200 ft., the prescribed minimum.” 
said an ALPA spokesman, “but they 
feel 100 ft. is unnecessary and unsafe. 
Or. they’d be willing to demonstrate 
proficiency to 100 ft. in the flight 
simulator. 

ALPA is compiling a list of near- 
accidents attributed to the training, one 
of which it says occurred at Denver. A 
DC-S. being flown with the autopilot 
coupled to the ILS, struck the runway 
prematurely. Impact, approximating 
4g, caused some damage to the aircraft. 

United officials Slid the incident was 
due apparently to a malfunction of the 
autopilot, and approaches involving 


coupling with the ILS have been dis- 
continued on the DC-8 pending study 
and correction. The procedure is being 
continued on United's Boeing 720s. 
The 720s have a different type of auto- 

No such incidents have been reported 
on other airlines conducting the train- 
ing. American, which has 204 of its 
253 jet captains certified for the lower 
minimums, said that only in one in- 
stance did an FAA check’ pilot require 
a captain to conduct an extra approach 
to attain certification. 

Spokesmen for FAA also say they 
have encountered no criticism from 
pilots on other carriers about the train- 
ing requirements. Northeast said all 
but a few of its captains had completed 
the training on the airline’s Convair 
880s, 

Training procedures among the car- 
riers involved differ according to cock- 
pit instrumentation of their jets. 

American, for example, is certified to 
make approaches under the new min- 
imums only with the autopilot and 
ILS coupled. When making a manual 
approach, its jet captains are restricted 
to the former 300-ft., 1-mi. visibility 
limitations. 

"We spent S60.000 on a modification 
of the autopilot-ILS coupler on our 


LOT Viscounts 

Geneva— LOT Polish Airlines is phas- 
ing out its four 40-passenger Convair 
240s presently operating most of its 
services to West European centers and 
is replacing them with Vickers Viscount 

Deadline for completion of the 
changeover is Apr. 1. Only remaining 
Convair 240 sendee then will probably 
be between Warsaw and Copenhagen, 
according to a LOT spokesman. 

First of three Viscount 800s ordered 
in June from British Aircraft Corp. (AW 
Nov. 12, p. 45) began serving LOT's 
Warsaw to Rome via Vienna and War- 
saw to Amsterdam via East Berlin routes 
on Dec. 1 on a twicc-weeklv round- 

Sccond Viscount wall be introduced 
on the carrier's Warsaw to Paris via 
East Berlin and Warsaw to London via 
Amsterdam sen-ices on Jail. 13 once a 

Third Viscount will be used beginning 
Apr. 1 to increase LOT'S Warsaw via 
East Berlin to Amsterdam and London 
flights to three times weekly. It also 
will be flown on two once-weekly round- 
trip sen-ices between Warsaw and Bms- 
sels via East Berlin and Warsaw to 
Athens via Budapest and Belgrade. 


Boeings, which makes the system ex- 
ceptionally reliable for approaches 
under the lower minimum." said R. II. 
Sutherland, manager of special services 
for American. 

Modification involves a computer 
and a memory circuit. Autopilot sets 
the aircraft in proper trim to follow the 
ILS gradient on landings. But when 
the plane passes the inner marker, where 
the ILS beam may begin to deviate be- 
cause of the low altitude, the memory 
circuit takes over, maintaining the 
proper trim and glide angle. 

Pilots have only to adjust the throttles 
to control speed. 

“By relying on this system, we save 
close to a million dollars in training 
time to certify our captains for the new 
minimums," Sutherland said. 

Further Modifications 

American has not made the modifica- 
tion on its Convair 990s, which are still 
restricted to the 300-ft.. i-mi. min- 
imums. The airline expects to equip 
them for the lower limits about next 
April. 

TWA has its pilots make the basic 
ILS manual approach, and also certifies 
them on flight director system ap- 
proaches. On flight director, the pilot 
follows an aircraft silhouette that tracks 
the ILS beam. 

Although TWA isn’t certified for 
autopilot-ILS coupled approaches, it is 
training its crews for the procedure. 
On TWA's Convairs and Boeings, the 
pilot makes manual adjustments of 
autopilot sensitivity each 1,500 ft. of 
descent, correcting for ILS beam devia- 
tion. The American system does this 
automatically. 

When crews have completed the 
training. TWA expects to seek the 
agency's certification for autopilot-ILS 
coupled approaches to the lower mini- 

Pan American, which has 190 pilots 
certified and is continuing training for 
the remainder of its captains, does not 
include approaches on autopilot, nor 
does Northeast. 

Airline Request 

FAA granted the lower jet min- 
imums at airline request, after checking 
cockpit instrumentation of the carriers 
involved. The 200-ft.. i-mi. minimums. 
long standard for piston aircraft, would 
better assure jet schedule reliability in 
spite of weather, the airlines held. 

One carrier estimates it would have 
been spared approximately 60 diver- 
sions from Los Angeles International 
Airport to the field at Ontario, Calif., 
in 1961 if the lower minimums had 
been in effect. 
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Watchdog for 4 nations 


This is the Bristol/Ferranti Bloodhound surface-to-air guided 
missile, adopted by the United Kingdom, Australia, Sweden and 
Switzerland as an integral part of their defence systems. Blood- 
hound is powered by two Bristol Siddeley Thor ramjets which 
have proved their reliability during hundreds of test firings in the 
missile’s development programme. Bristol Siddeley have more 
than twelve years experience in the design and development of 
ramjets and are the only European company to have a large ram- 
jet engine in quantity production. 



BRISTOL SIDDELEY 
SUPPLY THE POWER 



SHORTLINES 


► Allegheny Airlines' new daily round 
trip between Pittsburgh and Boston is 
to stop at Reading. Pa., providing the 
first direct service from that point to 
New England. The service was to begin 
Dec. 1 with the airline using Martin 202 
equipment. 

► Communities seeking airport con- 
struction or improvement funds under 
the Fiscal 1964 Federal Airport Aid 
Program must submit their requests to 
Federal Aviation Agency District Air- 
port Engineer Offices no later than 
Feb. 15. 1963. 

► Delta Air Lines plans to purchase a 
Collins Radio Co. data communication 
switching system to handle message 
traffic between the carrier's headquar- 
ters in Atlanta. Ga., and its operations 
throughout the U. S- the Caribbean 
and South America. Work on the sys- 
tem, known as Data Central, is to begin 
next month and be completed in the 
fall of 1963. 


► FAA has ended the restrictions im- 
posed during the Cuban crisis on all 
civil aircraft flying over the southern 
two-thirds of the Florida peninsula 
(AW Oct. 29, p. 40). The restrictions 
remain in effect over the Florida Keys 
and adjacent waters. 

► Flying Tiger Line has expanded its 
transcontinental all-cargo sendee after 
acquiring two additional Canadair CL- 
44 turboprop freighters. The carrier has 
initiated a direct overnight flight from 
San Francisco to New York and daily 
nonstop sendee, eastbound and west- 
bound between Los Angeles and New 
York. 

Profit of S488.000 is reported by Sea- 
board World Ainvavs for the first 10 
months of the year, compared with a 
$3,886,000 loss in the comparable pe- 
riod of 1961. Revenues totaled S18,- 
363,000 as against $16,579,000 in 1961. 
Nine months earnings for Seaboard this 
year were $68,000, rather than a $3.1 
million loss as reported earlier in Avia- 
tion Week (AW Nov. 26, p. 50). 
Sharp rise in net return is attributed to 
a $420,000 profit in October. 

► Trans Caribbean Airways reported 
gross operating revenues of $8,378,413 
for the first nine months of 1962, an 
increase of 81% over the figure for the 
same 1961 period. The carrier credited 
the increase to conversion to jet equip- 


AIRLINE OBSERVER 

► Military Air Transport Service commercial airline contracts with 16 carriers 
reached an all-time high of SI 32.2 million during the past four months. 
Short-notice contracts for individual seats and planeload lots during that 
period nearly equalled the $137 million awarded the airlines for all of Fiscal 
1962. The sudden increase was due to extraordinary military airlift require- 
ments arising from such situations as the Cuban crisis and the arms airlift 
to India. Pan American World Airways had the largest contract, valued at 
$29.1 million, and Flying Tiger was second with S24.8 million. 


► British Overseas Ainvavs Corp. load factor for the first half of this year is 
2i% below the same 1961 period. Decrease is primarily on BOAC's eastern 
routes, down 5%, and southern routes, down 10%. Western route load 
factors are remaining about even with last year, BOAC reports. 


► l ligh-flying birds have caused at least nine airline accidents in the past 10 
years, according to Civil Aeronautics Board records, including the 1960 crash 
of an Eastern Air Lines Electra on takeoff from Boston. Ducks, seagulls and 
starlings caused most of the accidents. Migrating geese at altitudes of 4.500 
ft. struck a North Central Airlines Convair 340 over Pierre, S. D. last 
October and a United DC-6 over Elgin, 111., in March of last year. 


► No-shows arc beginning to plague the Soviet airline Aeroflot, according to 
Sovctskava Rossiya, a leading Russian newspaper. The publication in criti- 
cizing Moscow's Sheremetyevo Airport management, claimed that aircraft 
are being dispatched with empty seats after travelers have been told all space 
has been sold. Airport officials admit that "planes frequently fly empty,” but 
explain that “there is a lack of coordination between city ticket offices and 
the airport reservations center. Seats are reserved but then aren’t occupied." 


► Air Afriquc. the airline combine of 1 1 former French possessions, has voted 
to purchase two DC-S turbojets as part of a plan to expand its operations. A 
recent meeting of the airline's stockholders also discussed plans to reduce 
French participation in the company and eventual sendee into the U. S. 


► Improved thrust and fuel economy are being reported bv operators of Con- 
vair 880 aircraft equipped with General Electric's modified CJ805-3A power- 
plants. Basic thrust rating of 11,200 lb. remains unchanged, but availability 
of design power and fuel consumption is assured by widening of stator spac- 
ing to admit more air, adjustment of fuel control to compensate for greater 
volume of air compressed, and a reduction of area of each sound suppressor 
lobe to between 35 and 35.2 sq. in. Engine power settings on the modified 

minute ^s on the' unmodified C|805-3. ' 


► VASP. the Brazilian airline, has purchased 10 Viscount 701 turboprop 
aircraft from British European Airways. Four other Viscounts have been 
sold to Cambrian Airways, a British independent partially owned by BEA. 


► British European Airways has asked the British Ministry of Aviation for 
permission to move its summer and winter London Viscount schedules from 
Gatwiek airport to London-Heathrow on grounds that passengers object to 
the surface travel time to Gatwiek. The Ministry is expected to reject the 
request to avoid traffic saturation at Heathrow. 


► Trans World Airlines will make the first commercial test of a Lockheed 
data recording system on one of its Boeing 707-1 20s. The device, which 
already has been evaluated on military aircraft, monitors aircraft performance 
in flight and makes a magnetic tape recording designed to pinpoint malfunc- 
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NEWS OF DEFENSE TECHNOLOGIES 


RADAR 


Sweeping advances in aerospace technology have caused 
radar targets to vary widely in size, range and altitude, 
speed and acceleration. Resulting radar design problems are 
further intensified by electronic jamming and the need for 
decoy discrimination, creating a continuous demand for in- 



Such developments are reflected in a broad range of radars 

major country in the Free World- — radars that include the 
FPS-50 surveillance giant for the Air Force’s BMEWS, the 
High Power Acquisition Radar (HIPAR) for the Army's 
Improved Nike-Hercules System, and the Marine Corps’ 
high-mobility TPQ-10. 



AEROSPACE AND DEFENSE GROUP 


SYSTEMS PROGRESS 



CHECKING THE POLARIS 
MISSILE 

Designed to process data from 180 chan- 
nels at one time, a CSC system is now in 
use at the Sunnyvale, California, thermo- 
structural test facilities of the Lockheed 
Missiles & Space Division. 

Measurements of strain and temperature, 
recorded at hundreds of points on a 
Polaris missile being tested, are changed 
to proportional analog voltages by trans- 
ducers and processed by the system for 

patible for direct entry into an IBM 7090 
computer. In addition to magnetic-tape 
recording, output is available in the form 
of IBM punched cards and X-Y plots. Mon- 
itoring is by bar graphs on a 17-inch oscil- 
loscope and oscillograph recordings. 

This Thermostructure Recording and 
Monitoring System is one of hundreds 
produced by CSC for data acquisition, 

analysis. In addition to analog and digital 
data handling systems,. CSC designs, 
develops and manufactures systems for 
industrial control, electro-optical, pneu- 
matic and hydraulic applications. 

For details of CSC accomplishments in 
your area of interest, call your local engi- 
neering representative or write 

CONSOLIDATED 



CORPORATION 

1500 So. Shamrock Ave. • Monrovia. California 


Collision With Swan May Have 
Caused United Viscount Crash 


Investigators speculated last week that 
collision with a swan may have caused 
the Nov. 23 crash of a United Air Lines 
Viscount 10 mi. southwest of Baltimore, 
killing the 17 persons aboard. 

Remains of a whistling swan, a high 
flying bird that Weighs up to 14 lb., 
were found lodged in the left horizontal 
stabilizer of the aircraft. Similar dam- 
age was disclosed on the right stabilizer, 
leading Civil Aeronautics Board inves- 
tigators to theorize that one or more 
birds struck the tail assembly. 

Loss of control could have come from 
either damage to the control system, or 
an aerodynamic flutter that broke up 
the tail surfaces, investigators said. 

Flight was en route from Newark, 
N. J.. to Albany, Ca.. with a scheduled 
stop at Washington. The pilot acknowl- 
edged preliminary instructions from 
Washington approach controllers, in- 
cluding a notation that other pilots had 
reported birds flying in the area at alti- 
tudes up to 6,000 ft. 

Subsequent controller instructions di- 

swered. Witnesses told of seeing the 
aircraft dive to earth at a sharp angle. 
There was no evidence of an inflight ex- 
plosion, investigators said. 

Aircraft's flight recorder was recovered 
and was being examined by the Bureau 
of Standards, seeking speed, altitude, 
heading and gravitational forces up to 
moment of ground impact. 

Accident was the fourth in less than 
a week’s time involving commercial 
transports, others occurring in Peru, 
Brazil and France. 

Varig Airlines Boeing 707 crashed 
near Lima. Peru. Tuesday while cn 
route from Porto Alegre, Brazil, to Los 
Angeles, with stops at Lima, Bogota, 
Panama and Mexico City. Ninety-seven 
persons aboard died. 

Flight had crossed the Andes and 
made its last report to the Lima tower 
while at 12,000 ft., a short time before 
its scheduled 3:30 a.m. arrival. Early 
reports said the pilot also reported “This 
is an emergency.” However. Varig of- 
ficials said later in New York that no 
such report was made, and the emer- 
gency situation was declared at the air- 
port only after the plane did not arrive 
and radio calls were unanswered. 

Demolished aircraft was found on a 
bare hilltop 2,400-ft. high and 15 mi. 
south of Lima. Weather conditions at 
the airport were 1,800-ft. ceiling and 
eight mile visibility. 

Wreckage was scattered over a 200- 
sq.-yd. area. Varig spokesmen said the 
flight recorder, located in a main gear 
wheel well, had still not been recovered 


by the day after the crash. Only a por- 
tion of vertical stabilizer was intact. 

Civil Aeronautics Board sent Charles 
F, Collar, chief of the Southeastern 
CAB Region headquartered at Miami, 
to the scene, CAB interest stemming 
from the aircraft being built by a U. S. 
firm. Representatives of the Boeing 
Co. were assisting in the investigation. 

Another South American crash oc- 
curred Monday when a VASP twin- 
engine airliner collided with a light 
plane over Sao Paulo state in Brazil, 
killing 23 persons. 

In France, a Malcv Hungarian air- 
line 11-18 crashed Nov. 23 while making 
an instrument approach into Orly air- 
port, Paris. Ceiling was roughly 1 50 ft. 
at the time, and the pilot of the Rus- 
sian-built four-engine turboprop aircraft 
reportedly radioed, while on final ap- 
proach, that he had doubts about land- 
ing conditions. 

Orly radar technician warned the pilot 
that he was too low on approach, and 
the aircraft blip disappeared from the 
radar screen two minutes later. Aircraft 
struck the ground five miles from the 
runway, killing 21 persons aboard. 

Joint Franco-Hungarian investigation 
team has begun an inquiry. 

Supersonic Transport 
Decision Is Due Soon 

Washington — Federal Aviation 
Agency' will submit its recommenda- 
tions for a supersonic transport develop- 
ment program to the White House bv 
the end of this month. 

Administrator N. E. Halaby said that 
a firm decision on the design Mach 
number has not been made, but that he 
favors development of a steel and tita- 
nium combination airframe for an air- 
craft capable of flying at 2,000 mph. 

I lalaby indicated he may recommend 
a Mach 3 aircraft, instead of a Mach 2 
design now being worked out by the 
British and French (see p. 41), in his 
recent statement that “we may not be 
the first, but we want to have the best." 
He estimated it will take at least 10 
years to build the supersonic transport. 

FAA has already spent S33 million 
on supersonic transport research, and 
Halaby estimates development costs 
will exceed S700 million before the first 
model can be sold, at an expected price 
of SI 5 million. He added that he will 
probably recommended that Congress 
appropriate the full development cost, 
since U.S. has subsidized civilian trans- 
portation projects, such as S. S. United 
States and nuclear ship Savannah. 
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SCIENTISTS AND ENGINEERS: At Motorola today, formidable ^ 
new problems are calling for resourceful and highly original solutions . . . 
the kind of creative mindpower that has been successfully applied to the design 
and development of electronic systems such as the NASA/ Goddard Range 
& Range Rate Satellite Tracking System... the Air Force data acquisition and 
relaying system at the Edwards AFB high speed flight corridor... and the 
RADAS random access, discrete address system. 

If you are interested in participating in these stimulating areas of systems 
research, write today describing your background and training in : 

Mindpower and Manpower... shaping the future in SYSTEMS RESEARCH 


Applied Systems Research • c< 

and operations research as applied 


nceptual design and equipment development, 
y, logic systems design, systems and analysis, 
a both military and non-military systems. 



MOTOROLA 


Military Electronics Division 




U. S. Analysis 

Bv Warren C. Wctmore 

Cambridge, Mass. — Metallurgical 
analysis of fragments from the Soviet 
Sputnik -1 satellite which fell in Mani- 
towoc, Wis., Sept. 5 rescaled that they 
were composed of a conventional, medi- 
um-carbon steel, according to officials at 
the Smithsonian Astrophvsical Observ- 
atory here. 

Sputnik 4— said by the Soviet Union 
to be a test of the Russian life- 
support system later incorporated into 
the manned Vostok spacecraft— was 
launched on May 15. I960, and desig- 
nated 1960 Epsilon (AW Mav 23, 1960, 
p. 27). 

Satellite, according to Soviet reports, 
carried a dummy cosmonaut in a pres- 
surized cabin. It was programed for a 
controlled re-entry. 

When the control system failed and 
the rctrorockcts fired in the wrong direc- 
tion, the spacecraft was boosted into a 
higher orbit (AW May 30. 1960. p. 

30). Following this error, the vehicle 
disintegrated into several pieces, the 
largest of which, thought to be the 
cabin, was designated 1960 Epsilon 
1 (AW June 6. 1960, p. 30) and re- 
entered the earth’s atmosphere on Sept. 

Recovered objects include heavily- 
ablated metallic spherules resembling 
ferrous meteorites, with diameters rang- 
ing from 4 to 5 in., and a disk-shaped 
object with a diameter of 7.9 in. and a 
thickness of 3.2 in. The latter, which 
weighed 20.9 lb. before a section was 
removed for analysis, has two distinct 
parts (sec photos) — a short, solid cyl- 
inder with a diameter of 5.9 in. and 
PATH A SHOWS observed track and formation of the sis fragments tracked by Milwaukee a circular plate 0.39 in. thick, 
observer. Path B indicates probable track of fragments recovered in Manitowoc. The two arc welded together around 



AVIATION WEEK 


SPACE TECHNOLOGY, De 


er 3, 1962 



Reveals Sputnik 4 Fabrication Techniques 


the perimeter of the cylinder, except for 
a 30-deg. arc. The plate appears to have 
been machined to a depth of approxi- 
mately iV. in. to accommodate the cyl- 
inder. and the interface between the 
two is extremely smooth. A metallurgist 
who examined the object at Massachu- 
setts Institute of Technology termed the 
weld "very good.” 

Rounded top surface of the cylinder 
and the plate show evidence of abla- 
tion, although the cylinder has retained 
its sharp upper perimeter. The shoulder 
formed bv the cylinder and plate is 
partially filled with resolidified steel, the 
appearance of which suggests that it 
flowed from the top surface during re- 

Irregular mass of ablated steel adheres 
to the underside of the plate and is 
bubbled and porous in appearance, as 
might be expected from the rcsolidifica- 
tion of molten steel. Composition of 
this part is identical to that of the un- 
ablatcd portion of the disk, except for 
a decrease in the concentration of some 
of the more volatile trace elements. 

Over-all appearance of the disk lends 
credence to the Smithsonian supposition 
that it re-entered the atmosphere with 
the rounded cylinder foremost, but an 
MIT professor' of aeronautics and astro- 
nautics said that in its present shape the 
object probably would he aerodvnami- 
cally unstable, causing it to tumble dur- 

Wlien the disk was sectioned for 
scientific analysis, a bolt was revealed 
embedded in the resolidified deposit on 
the bottom of the plate. The bolt- 
one end of which is threaded into a 
flanged nut— has metric-system dimen- 
sions, with 6-mm.-dia. and one thread 
per millimeter. 


Tire bolt has not undergone analysis, 
as was suggested by an MIT metal- 
lurgist, nor is there any plan to search 
for other objects that might be con- 
cealed by the ablated steel. 

As yet, no positive identification has 
been made of the precise function of the 
disk-shaped object in the satellite. Dr. 
Charles A. Lundquist, Smithsonian as- 
sistant director-science, said that it may 
have been ballast or a part of the heat 
sink in the re-entry shield, which would 
explain its unusual massiveness. 

Several Soviet scientists, including 
Mme. Alla Massavich, head of the Rus- 
sian program for monitoring satellite re- 
entry, have been approached for an ex- 

C lanation of the disk, but to date none 
as been offered. 



BEAD OF WELD joins steel cylinder and 
plate. Note shape and texture of resolidified 
steel which ablated from top of cylinder to 


Proof that the object had been above 
the atmosphere for a considerable length 
of time and was not a hoax was obtained 
by means of radiological tests conducted 
at Los Alamos Scientific Laboratory. A 
radioactive isotope. Argon 37, was de- 
tected in the test sample. This isotope 
was formed by bombardment with 
galactic cosmic rays and trapped parti- 
cles in the Van Allen belts. 

Test for tritium, a triple-heavy hydro- 
gen isotope, was negative, but this was 
attributed to the fact that the substance 
probably flowed away during re-entry 
into the atmosphere. 

Smithsonian officials ascribed the suc- 
cessful sequence of events— visual ob- 
servation of re-entry, recovery of frag- 
ments and scientific investigation-to a 
combination of luck and enthusiastic 
support by members of their Moon- 
watch teams, field investigation person- 
nel and scientific staff. 

Moomvatch teams, which were organ- 
ized in 195S for the purpose of monitor- 
ing satellite re-entries, were alerted 
throughout the world following predic- 
tion bv the North American Air De- 
fense Command’s Space Detection and 
Tracking System (Spadats) that Sput- 
nik 4 would re-enter the atmosphere on 
or about Sept. 6. Re-entry' cpheineris 
computed by Moonwatch headquarters 
indicated that the satellite would pass 
near zenith in the Milwaukee area dur- 
ing its final orbit at 4:58 a. in. local time. 

Three trained observers on the Mil- 
waukee team, equipped with theodolites, 
were waiting for the satellite. Two were 
stationed at the Milwaukee Observatory 
on the outskirts of the city, while a third 
was about 20 mi. away in downtown 
Milwaukee. 

At 4:49 the downtown observer no- 
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AT RADIATION, IDEAS BECOME REALITY 

Example: Telstar’s 8 lb/112 channel PCM telemetry system 


Bell System's Telstar's continuing success— in a space environ- 

feasibility of world satellite communications, bul also the reli- 
ability of a new transmission technique. PCM telemetry has 
now won its spurs os the most advanced method of checking 
satellite performance. 

Telstar's PCM system, built by Radiation-Melbourne for Bell 
Telephone Laboratories, weighs only 8 pounds, requires less 
than 450 milliwatts of power . . . yet provides 1 12 information 
channels with highest accuracy available today. Channel allo- 
cations; 16-voltage; 40-temperature; 9-current; 27-radiation 
experiments; 2-pressure; 10-solar aspect; and 8-relay status. 

First analysis of Telstar's telemetry data— received by Radi- 
ation-designed and built command-tracking antennas— indi- 
cates the canister pressure is still above 5 Ib./sq. in., showing 
thot the canister has not been punctured; overage temperature 
inside of 75°F; average skin temperature of 32°F; solar cells 
delivering 0.5 amp at 13.5 W; and a radiation-induced de- 


crease in current output of 10% (±2) with 20 mils sapphire 
shielded semiconductors and 5% (±2) with 25 or 30 mils sap- 
phire shielding. 

This important new telemetry technique is only one of many 
advanced projects on which Radiation scientists are now 
working. If you like to explore advanced concepts, you'll find 
a stimulating and challenging environment at Radiation . . . 
where ideas become reality. Send your resume or write for 
more information. Personnel Director, DeptAW-i2R,Radiation- 
Melbourne, Melbourne, Florida. 

Radiation is on equal opportunity employer. 



(iced an incandescent star-like object 
low in the northwest sky. 

The object appeared to separate into 
a number of pieces, and by the time 
the first fix — azimuth T40 deg., altitude 
8 deg. above the horizon — was made, 
six separate pieces, glowing with an 
estimated astronomical magnitude of 
—6, were discernible moving rapidly 
southeast in a cruciform pattern with 
the largest body leading the forma- 

Largest Object 

Largest object was at an azimuth of 
0 deg. (true north) and altitude of 12 
deg. at 4:49:47 local time, as recorded 
by stopwatch and later compared with 
the National Bureau of Standards 
WWV radio time signal. By this time, 
only the leading object was visible. It 
was tracked out over Lake Michigan to 
azimuth 16 deg. and altitude 1 1 deg., 
where it finally became invisible. 

Two team members at the observa- 
tory witnessed the event and corrobo- 
rated the report of the downtown ob- 
server, although they were unable to 
obtain theodolite fixes. 

Several persons along the re-entry 
path in northern Wisconsin observed 
the passage of the fragments, which 
ranged in number from five to more 
than 25 in the various accounts. While 
part of the discrepancy in the reported 
number of pieces can be attributed to 
confusion, it is likely that the smaller 
fragments dissipated their heat more 


rapidly than the larger ones during the 
passage through the lower regions of 
the atmosphere, so that the visible- 
number of incandescent fragments de- 
creased along the re-entry path. 

Many witnesses believed they had 
observed the disintegration of the satel- 
lite, but their accounts generally placed 
this event at a low elevation, which 
indicates that their observations prob- 
ably were affected by parallax. 

However, one Canadian reported that 
he saw the vehicle break up near zenith, 
which increases the likelihood that lie 
witnessed the actual disintegration. 
There were several reports of a thun- 
der-like noise in the direction from 
which the fragments came after they 
had passed; this was probably due to 
the shock wave created by hypersonic 
re-entry. 

Impact point of the disk-shaped frag- 
ment was at the north side of an in- 
tersection in Manitowoc. Noise of the 
impact was heard by a woman asleep 
in a nearby house, but she could not 
see the fragments because of the dark- 

impact in Street 

Apparently the fragment had been 
decelerated to low subsonic velocity at 
the time of impact, for the impression 
it made in the street at the time of 
impact was only about three inches 

Two policemen patrolling the area 
at 5.30 a.m. noticed the fragment lying 
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GENERAL PRECISION BUILDS BOTH FACES OF A SPACE-INFORMATION SYSTEM 




computers available for today's space needs. 



Like the ancient Roman deity 
Janus, Guardian of the Gates, 
a space-inf ormation system has 
two faces. □ One is the on-board 
subsystem that gathers space 
data and performs preliminary 
processing. The other is the 
ground-based subsystem that 
completes the processing and 
displays the desired informa- 
tion after transmission from 
the spacecraft. □ Only quarter- 
century-mature Librascope 
Division General Precision has 
so thoroughly demonstrated 
competence in producing both 
on-board space-vehicle com- 
puters and large-scale ground- 
based data processing systems, 




under military and space 
contracts, and in integrating 
complex information systems. 
□ Other divisions of General 
Precision aid in furnishing the 
depth of experience in space- 
environment sensing, astro- 
navigation, vehicle- and 
ground-systems displays, and 
simulation-system manage- 
ment. □ Send for the story of 
Librascope’s 25 years in infor- 
mation systems and latest 
work on advanced computing 
techniques and equipment. 
LIBRASCOPE DIVISION 

<§B> OBKH1I3AL 
[PG3[S©DgD@[iS 

808 Western Avenue, Glendale 1, California 
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A megawatt or more at X band 
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in the middle of the road, but in the 
faint early-morning light they mistook it 
for cardboard and ignored it. When 
they passed it again at 7 a.m. it ap- 
peared to be metallic, and they stopped 
and moved it to the side of the road, 
after finding that it was too hot to 
handle except for brief periods of time. 

The unidentified fragment remained 
at the edge of the road until the after- 
noon, when police, acting on reports 
that there might be pieces of a satellite 
in the vicinity of Manitowoc, retrieved 
the object and carried it to police head- 
quarters. 

From there the object was taken to 
Milwaukee and flown to Cambridge for 
positive identification. 

Additional Fragments 

The search for additional fragments 
began several days later, when a 
Smithsonian field representative arrived 

found on a lawn about 125 ft. from 
the impact point. Further search along 
the line defined by the main impact 
point and the point where the smaller 
fragment was found yielded 15 small 
spherules on a roof about 20 ft. from 
the impact point and two small spherule 
clusters at a distance of about 500 ft. 
from the main impact. 

The largest body, seen leading the 
formation of fragments bv the Mil- 
waukee Moonwatch observers, is pre- 
sumed to have fallen into Lake Michi- 
gan, which is less than 2,000 ft. from 
the impact point. Smithsonian officials 



Satellite Spectrometer 

First infrared radiation measurements of 
earth from satellite, to obtain data for 
Midas early naming ^atellilc^scnsors. were 

spectrometer bv Air Force Cambridge Re- 
search Laboratories (AW Nov. 19, p. 23). 
Instrument, made bv Block Associates, made 
■re c its o cr 1 1 of 1.8 to 16 mi- 



ctcr. according to Block Associates. AFCRL 

urenients m the ultraviolet and visible part 
of spectrum from a satellite. 


SUPER-INSULATED" CRYOGENIC VESSELS 



Liquid hydrogen loss less than 1% per day! 

This 5000 gal. dewar tank, insulated by STANDARD NRC-2 “Super- 
Insulation" was custom designed to General Electric specifications. 
Used in a liquid-hydrogen flow system for an advanced space-flight 
project, it holds evaporative loss to less than 1% per day. 

Weighing up to 71.5% less by volume than perlite, this revolutionary 
STANDARD NRC-2 can hold evaporative losses to considerably less 
than 1% where needed. 

Insulation" is now available for custom 
>f cryogenic equipment for transporting 
anu storing uara-iow temperature gases. Let US discuss with you the 
latest cryogenic developments at STANDARD. 

STANDARD STEEL CORPORATION 

Midwen offT* pi 17 LEADER IRON WORKS ZZZ. nun* 

ROTARY DRYERS • KILNS • COOLERS • ASPHALT PLANTS • CRYOGENICS 


PROBLEMATICAL RECREATIONS 147 



Note to the practical minded: The Aero Automated Coordinato- 
graph can rapidly repay its cost in direct labor and time savings. 
This solid state X and Y plotter is designed for automatically 
programmed plotting with .0025" accuracy. The Coordinato- 
graph is speedy, too. Plots up to three inches per second, making 
it the fastest digital-type plotting device on the market. Our Aero 
Service Corporation Division will be delighted to demonstrate. 
For information write to them at 210 E. Courtland St., Phila- 
delphia 20. Pennsylvania. 

answer to last week's problem: No. Removing opposite 
corners leaves 32 squares of one color and 30 squares of another 
color. However, each domino covers one square of each color. 

E LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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now the Navy must protect both targets against enemy subs 


Today the U.S. Navy's anti-submarine warfare mission 
is more complex than ever before. Our shipping faces 
the threat of more than 500 potentially hostile conven- 
tional submarines (remember what enemy subs did to 
Allied shipping in World War II). And now our cities, 
even those far inland, face real danger from deep-run- 


DOUBLE JEOPARDY: 

ning nuclear-powered subs that can launch long-range 
ballistic missiles from the ocean depths. 

To help the Navy find better ways to detect, track, and 
destroy these undersea marauders, Lockheed-California 
scientists are studying underwater sound propagation 
and scattering, underwater electronics, hydrodynamics, 


underwater biological sounds, and scores of other sub- 
jects. An underwater tracking system, designed and 
built by Lockheed, measures distance and speed of ves- 
sels crossing lines of contact. 

Also from Lockheed-California Company comes the 
Navy’s new P3V-1 Orion sub-hunter-killer— the deadliest 


combination of men, electronics, and armament ever 
pitted against submarines. 

Lockheed-California's Anti-Submarine Warfare & 
Ocean Systems Organization coordinates a corporation- 
wide effort that runs broad and deep— from the depths 
to the surface to the aerospace above. 


LOCKHEED-CALIFORNIA COMPANY 




Reliability 
facilities like this 
test each 
AAF Minuteman 
component 


AAF Minuteman 
environmental system gets 


328 hourS 
warm up for 
a long and 
life 


seply buried in isolated 
i, the Minuteman 
nissiles will strike back in- 
tantly, even under 
irect attack. This is 
well known. But how 
n each missile, with its 
sensitive guidance ele- 
ments, remain always op- 

Innelv lifp 

lUIICly IIIC Minuteman’s environmen- 
tal support system prime contractor, American Air 
Filter Company Defense Group. A system of heat- 
ing, ventilating, air filtering, refrigeration, and humidity 
control may seem commonplace. Yet few firms even felt 
qualified to bid on this Minuteman assignment. The 
technical problems were staggering. The reliability of 
hundreds of missiles was at stake. Also the ability of 
remote control personnel to survive and retaliate. 

AAF’s capability for such a task had evolved out of 
four decades of pioneer engineering and large-scale pro- 
duction for military and civilian industry. But even 


AAF engineers were surprised at the speed with which 
Minuteman’s urgent schedule carried them beyond 
previous limits of the art of environmental control. 
Component after component was redesigned, as AAF 
moved inevitably away from the idea of equipment 
serving the weapon — to create a necessarily integral part 
of the weapons system itself. In completing its part 
of the system on schedule, AAF’s Defense Group util- 
ized its own production plants, plus resources of our 
Air Filter Division. Temper Air Group (Herman 
Nelson), Fiber Glass Group (Amer-glas), and other 
AAF divisions and subsidiaries. This corporate team 
offers scope, flexibility, and effective systems manage- 
ment capability. If environmental control is impor- 
tant to your project, send for AAF Bulletin D-I64. 
Write Defense Products Group, American Air Filter 
Company. Inc., 310 Third Street, Rock Island, Illinois. 


i Fil 


American A^ir 1-ilter 

BETTER AIR IS OUR BUSINESS 



Moon Vehicle Power System Uses Hydrogen, Lithium 


Artist’s concept indicates key elements in new power system for moon vehicles, designed 
by Martin Marietta’s Space Systems Division, Baltimore. Md. Hydrogen gas, produced by 
heating liquid hydrogen, drives turbinc-gcncrator to furnish electrical power for traction 
motors. Hydrogen then would be introduced into fuel cell to produce additional electricity 
for vehicle. Hydrogen combines with lithium in cell to produce lithium hydride ior storage 

into components and process them for rc-usc by the vehicle. 


said that the Navy is considering the 
use of divers for search and recovery 
operations. 

An attempt was made to return the 
fragment to the Soviet Union during a 
session of the United Nations Commit- 
tee on Peaceful Uses of Outer Space 
on Sept. 14. P. D. Morozov, the So- 
viet delegate to the committee, refused 
to accept the object for his government, 
and labeled the move "a circus trick” 
intended to strengthen the U. S. posi- 
tion in the committee, which was 
working on rules for liability' for injury 
or damage resulting from objects re-en- 
tering from orbit. 

To date the Soviets have neither 
confirmed nor denied that the frag- 
ments were part of a Soviet satellite, 
Smithsonian officials said, and the in- 
cident received no coverage in the So- 

Howcver, it is likely that members of 
the Soviet scientific community are 
aware of it. 

In addition to those mentioned, 
agencies and institutions which have 
examined the fragments include the 
National Aeronautics and Space Admin- 
istration, Brookhavcn National Labora- 
tory, the Air Force Cambridge Re- 
search Laboratories, Department of 
Chemistry at the Carnegie Institute of 
Technology, and the Central Intelli- 
gence Agency. 

The final disposition of the disk- 
shaped fragment is undetermined at 
the present time, Smithsonian officials 
said, although the Soviets may claim 
it any time. Scientific investigations 


are continuing, and the fragment will 
be scientifically useful for several years 
because of the long half-lives of several 
of the radioactive isotopes, such as 
Manganese 54. Some Congressional in- 
terest has been shown in the return of 
the fragment to the Manitowoc mu- 
seum adjacent to the impact point. 
Fragment is currently in the possession 
of the Smithsonian laboratories here. 



Density Sensor 

Ionospheric density sensor, developed by 
Geophysics Corp. of America under a Na- 
tional Aeronautics and Space Administra- 
tion contract, weighs only 6 lb. and is de- 
signed to be a hitch-hiker on board a variety 
of rockets. Self-contained, it is programed 
and calibrated by a d.c. motor with six 

bode on the nose of the rocket which 
measures currents during flight through the 
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erotest 

LABORATORIES, INC. 


J Aerotest Laboratories contain the 
most widely-varied and complete fa- 
, cilities and equipment of any inde- 
pendent testing laboratory catering to 
the needs of the aerospace industry. 
High upon Aerotest’s list of special 
equipment and capabilities . . . which 
include white rooms, quiet rooms, cry- 
ogenic and high energy fuels testing 
. . . are LOX and hydraulic cleaning 
facilities approved for many missile 
and space programs. 

Aerotest’s capabilities include the ability 
| to simulate any of the natural or induced 
environments essential for development, 
pre-production or reliability testing 
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7ARLIGHT! 


By Isaac Asimov 


Arthur Trent heard them quite clearly. 
The tense, angry words shot out of his 

"Trent! You can't get away. We will 
intersect your orbit in two hours and if 
you try to resist we will blow you out of 

Trent smiled and said nothing. He had 
no weapons and no need to fight. In far 
less than two hours, the ship would make 
its Jump through hypcrspace and they 
would never find him. He would have 
with him nearly a kilogram of Krillium, 
enough for the construction of the brain- 
paths of thousands of robots and worth 
some ten million credits on any world in 
the Galaxy — and no questions asked. 

Old Brcnnmeyer had planned the whole 
thing. He had planned it for thirty years 
and more. It had been his life's work. 

"It’s the getaway, young man)’ he had 
said. "That's why I need you. You can 
lift a ship off the ground and out into 

"Getting it into space is no good. Mr. 
Brcnnmeyer; - Trent said, "we’ll be caught 
in half a day!’ 

’’Not;’ said Brcnnmeyer, craftily, “if we 
make the Jump; not if we flash through 
hyperspace and end up light-years away" 

"It would take half a day to plot the 
Jump and even if we could take the time, 
the police would alert all stellar systems’.’ 

"No. Trent, no" The old man’s hand 
fell on his, clutching it in trembling excite- 
ment. “Not all stellar systems; only the 
dozen in our neighborhood. The Galaxy is 
big and the colonists of the last fifty thous- 
and years have lost touch with each other!’ 

He talked avidly, painting the picture. 
The Galaxy now was like the surface of 
man's original planet (Earth, they had 
called it) in prehistoric times. Man had 
been scattered over all the continents but 
each group had known only the area 
immediately surrounding itself. 

"If we make the Jump at random)' 


Brcnnmeyer said, “we would be anywhere, 
even fifty thousand light-years away, and 
there would be no more chance of finding 
us than of finding a pebble in a meteor 


Trent shook his head, “And we don't 
find ourselves, either. We wouldn't h; 
the foggiest way of getting to an inhab- 

Brcnnmeycr's quick-moving eyes 
inspected the surroundings. No one v, 
him, but his voice sank to a whisper 
anyway. “I've spent thirty years collecting 
on every habitable planet in the 
Galaxy. I've searched all the old records, 
"/e travelled thousand of light-years, far- 
ther than any space-pilot. And the location 
of every habitable planet is now in Ih 
memory store of the best computer it 
the world!’ 

Trent lifted his eyebrows politely. 
Brcnnmeyer said, “I design computers 
and I have the b 

“I've also plotted the exact location of 
every luminous star in the Galaxy, every 
tr of spectral class F, B, A and O, and 
put that into the memory store. Once 
we've made the Jump the computer w 
a the heavens spectroscopically and 
compare the results with the map of the 
Galaxy it contains. Once it finds tl 
proper match, and sooner or later it will, 
the ship is located in 
automatically guided through a second 
Jump to the neighborhood of the nt 
inhabited planet!' 

"Sounds tc 
"It can't 
worked on il 
n years left yet to be a millionaire. But 
. au'rc young; you'll be a millionaire much 

Vhcn you Jump at random, you cs 


end inside a star!' 

"Not one chance in a hundred trillion, 
Trent. We might also land so far from any 
luminous star that the computer can’t 
find anything to match up against its pro- 
gram. We might find we've jumped only 
a light year or two and the police are still 
on our trail. The chances of that are 
smaller still. If you want to worry, worry 
that you might die of a heart attack at 
the moment of take-off. The chances for 
that are much higher!' 

"You might, Mr. Brcnnmeyer. You’re 

The old man shrugged. "I don't count. 
The computer will do everything auto- 
matically!' 

Trent nodded and remembered that. 
One midnight, when the ship was ready 
and Brcnnmeyer arrived with the Krillium 
in a briefcase (he had no difficulty for he 
was a greatly trusted man) Trent took 
the briefcase with one hand while his 
other moved quickly and surely. 

A knife was still the best, just as quick 
as a molecular depolarizer, just as fatal, 
and much more quiet. Trent left the knife 
there with the body, complete with finger- 
prints. What was the difference? They 
wouldn't get him. 

Deep in space now. with the police- 
cruisers in pursuit, he felt the gathering 
tension that always preceded a Jump. No 
physiologist could explain it, but every 
space-wise pilot knew what it felt like. 


There was a momentary inside-out feel- 
ing as his ship and himself, for one moment 
of non-space and non-time, became non- 
matter and non-energy, then reassembled 
themselves instantaneously in another part 
of the Galaxy. 

Trent smiled. He was still alive. No star 
was too close and there were thousands 
that were close enough. The sky was alive 
with stars and the pattern was so different 
that he knew the Jump had gone far. 
Some of those stars had to be spectral 
class F and better. The computer would 
have a nice rich pattern to match against 
its memory. It shouldn't take long. 

He leaned back in comfort and watched 
the bright pattern of starlight move as 
the ship rotated slowly. A bright star 
came into view, a really bright one. It 
didn’t seem more than a couple of light- 
years away and his pilot's sense told him 
it was a hot one; good and hot. The com- 
puter would use that as its base and match 
the pattern centered about it. Once again, 
he thought: It shouldn’t take long. 

But it did. The minutes passed. Then 
an hour. And still the computer clicked 
busily and its lights flashed. 

Trent frowned. Why didn't it find the 
pattern? The pattern had to be there. 
Brennmeycr had showed him his long 
years of work. He couldn't have left out a 
star or recorded it in the wrong place. 

Surely stars were born and died and 
moved through space while in being, but 
these changes were slow, slow. In a mil- 
lion years, the patterns that Brcnnmeyer 
had recorded couldn't— 

A sudden panic clutched at Trent, no! 
It couldn't be. The chances for it were 
even smaller than Jumping into a star's 
interior. 

He waited for the bright star to come 
into view again and. with trembling hands, 
brought it into telescopic focus. He put 
in all the magnification he could, and 
around the bright speck of light was the 
tell-tale fog of turbulent gases caught, as 
it were, in mid-flight. 

From dim obscurity, the star had raised 
itself to bright luminosity.-perhaps only 
a month ago. It had graduated from a 
spectral class low enough to be ignored 
by the computer, to one that would be 
most certainly taken into account. 

But the nova that existed in space didn't 
exist in the computer's memory store 
because Brcnnmeyer had not put it there/ 
It had not existed when Brennmeyer was 
collecting his data — at least not as a 
luminous star. 

"Don't count it!' shrieked Trent. 

But he was shouting at automatic 
machinery that would match the nova- 
centered pattern against the Galactic pat- 
tern and find it nowhere and continue, 
nevertheless, to match and match and 
match for as long as its energy supply 
held out. 

The air supply would run out much 
sooner. Trent's life would ebb away much 

Helplessly, Trent slumped in his chair, 
watching the mocking pattern of star light 
and beginning the long and agonized wait 
for death. 

— If he had only kept the knife. 


HOW 
SCIENCE 
FICTION 
BECOMES 
SCIENTIFIC 
FACT 

Matching the feat of Trent's stellar navi- 
gation computer won't be easy, yet that's 
just the sort of thing we at Hoffman are 
working toward daily. 

The serious business of military hide- 
and-seek, for example, is among our spe- 
cialties-though our customers usually call 
it reconnaissance, surveillance or elec- 
tronic warfare. 

Lately, we completed a multi-million- 
dollar job as prime contractor on a major 
reconnaissance system.This involved lead- 
ing an eight-company team, including 
people at Cornell, Stanford and Lockheed, 
to successful delivery of the prototype 
systems. It's been our recent privilege to 
develop advanced reconnaissance systems 
for all three branches of the Armed 

Now our experts in this field have 
turned their minds toward similar systems 
in space— conceiving new ways to play 
hide-and-seek with unfriendly satellites 
and manned spacecraft. 

No less spectacular than the navigation 
feat in "Starlight!' when viewed as current 
accomplishment, is the performance of 
Hoffman tacan in guiding an Air Force 
B-58 on its record-setting (1044.3 mph 
average) coast-to-coast round trip at alti- 
tudes to 50,000 ft. This, one of the more 
than 20,000 such airborne systems we've 
made in recent years, interrogated 64 
vortac stations in the process of keeping 
this high-performance aircraft on course 
toward its record. 

With Hoffman tacan or new dme, any 
size military aircraft-from helicopters up 
through the latest Mach 3 bombers— can 
utilize vortac facilities to navigate with 
pin-point accuracy. Bearing and distance 
information provides running fix of air- 
craft's position. 

Less down to earth: the minds of our 
men at Hoffman Science Center, high on 
a hill overlooking Santa Barbara, They 
are hard at work striving toward such 
things as a solar cell power system which 
would serve our country's first men on the 
moon, as well on developing Laser com- 
munications systems that will let these 

souls on this planet. Real progress is being 
made in both areas, and we have every 
hope of broadening our contributions to 
this nation's space programs far beyond 
what we've been proud to provide so far. 

Our business, you see, is converting 
science fiction into scientific fact. We're 
concentrating our efforts on those things 
we know most about. These broad areas 
of military electronics: communications, 
navigation, reconnaissance, surveillance, 
semiconductor devices and conversion of 
solar energy into electric power. If you 
have a problem that might relate to what 
we do, call us. 

Hoffman / c s “.r , <,"°. H r l ,oi 

Military Products Division 

3740 S. Grand Ave., Los Angeles 7, Calif. 
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Space Docking Simulated by Boeing 

Simulated planetary exploration vehicle, left, is being guided by pilot to rendezvous with 
space ship in experiment carried out at the Boeing factory in Seattle. Pilot’s controls arc 

Space ship’s movements, made in response to pilot’s control movements, simulate move- 
ment of the pilot’s vehicle. The pilot’s vehicle normally is enclosed. Pilot can control 


NASA Soft-Lands 
Mercury Boilerplate 

Boilerplate Mercury capsule has been 
successfully landed at Gary Army Air 
Field, near San Marcos, Tex., in demon- 
stration of a soft-landing technique be- 
ing studied by National Aeronautics 
and Space Administration’s Manned 
Spacecraft Center for Future Manned 
Space Vehicles. 

System under study utilizes a 63-ft.- 
dia. ring-sail parachute modified bv the 
addition of a flap that permits steering 


the chute in desired directions and also 
varying the glide angle. 

The Mercury boilerplate also was 
fitted with a landing retrorocket. pro- 
viding 3.2g deceleration of approxi- 
mately one-third second. 

In the last of a series of four recent 
tests— previous three involved water 
landings— the spacecraft was dropped 
from a USAF Fairchild C-119 transport 
at 3,000 ft. over the air field. 

In the four drops conducted, max- 
imum impact acceleration ranged from 
3.2g to Sg and impact velocity has at- 
tained a maximum speed of 3 fps. 



Dyna-Soar Landing Gear Tested 

Dyna-Soar (X-20) landing gear is tested on a 3,000-lb. rocket sled mounted on a 35.000-ft. 
captive missile test track at Holloman Air Force Base, N. M. Sled is powered by solid- 
propellant boosters totaling 77,000 lb. thmst. Landing gear is scheduled for a total of 20 
runs simulating several different types of landings. 
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Production of Operations! Cases Virtually Unlimited 


New filament winding facilities developed by 
13S&B allow assembly-line production rates and 
efficiency, yet maintain exacting tolerances 
and rigid quality control. 

BS&B filament winding machines basically 
consist of hydraulic servo operated chamber 
rotation and glass resin supply systems. A pre- 
set programming controller establishes the 
geometry of the chamber windings. This sys- 
tem maintains exacting tolerances and insures 
repeatability and reliability. Assembly areas 
are dust-free. Temperatures and humidity are 
rigidly controlled. Detailed standard instruc- 
tions insure quality which will meet the most 
exacting requirements. 

The assembly line is carefully monitored by 
highly trained quality control personnel, insur- 
ing compliance to specification in every phase 


of the operation. The area represents a great 
military potential because production capacity 
can he doubled or tripled in a relatively short 
time. Operational Rocket motor cases that 
have been produced in quantity by BS&B in- 
clude Third Stage Minuteman, Second Stage 
Polaris A2, Altair A5 and A6, First Stage 
Polaris A3, Second Stage Polaris A3, and the 
First Stage Minuteman. 

Applying modern production methods is not 
new at BS&B. Over the years the company 
has successfully developed and applied modern 
manufacturing techniques for such diversified 
lines of products as oil and gas processing 
equipment, control valves, automative parts, 
automation systems and electronic instruments. 
Want more information ? W rite BS&B, Indus- 
trial Air Park, Ardmore, Oklahoma. 
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RCA NUVISTOR ELECTRON TUBES help maintain the vital link between earth and space 



The astronaut’s pulse and blood pressure vary with stresses of 
acceleration ... his breathing becomes harder... his body tem- 
perature fluctuates a fraction of a degree. 

Infinitesimal changes in the void of space . . . yet each minute 
variation is perceived, recorded and analyzed at a tracking 
station a thousand miles distant. Such is the wonder of satellite 
telemetry in the space age. A key component in these incredibly 
complex systems is a new electron tube from RCA: the 
NUVISTOR. Scarcely larger than a pencil eraser, this tiny giant 
has the ruggedness, stamina, dependability, high performance 
and resistance to radiation that space-age jobs demand. 

Because of NUVISTOR’s extreme sensitivity and fidelity of 
response, nuvistorized circuits can detect and amplify — without 
distortion — signals reflecting the smallest changes in physical 


environment or condition . . . changes that might be lost or 
distorted by less sophisticated components. 


RCA NUVISTORS— symbolizing today’s trend of packing more 
and more electronic performance into less and less space — are 
at work in scientific marvels ranging from satellites and 
radiation counters to radar systems and home television sets. 
They are another product of RCA’s unceasing effort to create 
new tubes for new uses — in home entertainment, in science, 
industry, medicine, and national defense. 

RCA ELECTRON TUBE DIVISION 


© The Most Trusted Name 
in Electronics 





Ship BjG with the Argosy... 


CAPITOL AIRWAYS CAN PROVE IT PAYS! 




Capitol Airways, which operates Whitworth 
Gloster Argosy freighters to carry outsize and 
other military cargo on Logair routes in the U.S., 
now offers 28,000 lbs Argosy payload capacity for 
commercial charter. Consignments up to 8 ft. 
wide, 6 ft. high and 46 ft. long can be loaded at 
truck-bed height through full width doors at 
either end of the fuselage. With this easy hand- 
ling, and jet delivery speed, Capitol can help you 
airship your outsize cargo and cut distribution 
costs on many products. Just call Bill Leonard, 
Capitol’s V.P. Sales at Nashville, Tenn., ALpine 
6-5115, or write Capitol Airways, Berry Field, 
Nashville, Tenn. 


The Argosy is built by Whitworth Gloster Aircraft Ltd.., Coventry, England for 

HAWKER SIDDELEY AVIATION 

32 Duke Street, St. James's, London, S.W.1. 

U.S. Enquiries to: Arthur Norden, 551 Fifth Avenue, New York 17, Tel: OXford 7-2890 
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Noise Laboratory 

Noise Research Laboratory operated by Na- 
tional Aeronautics and Space Administration 
at Langley Research Center, Va., consists of 
cubical test cells with interior dimensions 
of approximately 27 ft. Cell is designed to 
study noise created by turbine or rocket cn- 

Cell is equipped with a propane burner 
capable of producing hot jets with tempera- 
tures up to 1.S00F absolute. 

Combustion Chamber 
Shock Tests Begun 

New York— Effects of combustion 
chamber shock waves, which result 
front unsteady combustion in liquid 
fuel rocket motors and cause thrust 
surges, are being explored by a Poly- 
technic Institute of Brooklyn research 
team. 

Tests are being conducted at the In- 
stitute’s Farmingdalc, N. Y„ Graduate 
Center and are funded by a S95.302 Air 
Force study grant. A 2-in. dia., 50-lb. 
thrust motor, fueled with JP-5A is used 
in the test firings. 

Shock waves are introduced into the 
motor’s combustion chamber with a 
small piston, which is actuated bv a 
modified shotgun firing chamber using 
shells with the shot removed. 

Piston movement creates a continu- 
ous shock wave in the combustion 
chamber and enables researchers to de- 
termine which wave frequencies build 
up and cause motor malfunction and 
which ones damp out. Preliminary test 
results indicate that fuel droplets arc 
condensed by the shock waves. These 
disrupt the gas dynamics and cause 
thrust surges. 
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Model Martian Atmosphere Constructed to 


By C. M. Plattner 

Philadelphia— Variety of analytical 
techniques for preliminary design of 
planetary entry vehicles, indicating 
widespread interest in future planetary 
exploration, were proposed here at a 

Manned Lifting Entry co-sponsored by 
General Electric Co.'s Space Sciences 
Laboratory and Air Force Office of Sci- 
entific Research. 

Typical of the preliminary design 
research tools was an engineering model 
atmosphere of Mars, presented by Ger- 
hard F. Schilling of The Rand Corp. 
It defines the upper and lower limits 
of pressure, temperature and density in 
the Martian atmosphere up to 150 km. 
in the middle and low altitudes. 

The limits established are independ- 
ent of time of day or season. 

The proposed model is characterized, 
however, by a broad spread of probable 


values indicating the present scarcity 
of knowledge of the planet. 

Usefulness of the engineering model 
atmosphere docs not lie in the defini- 
tion of absolute flight conditions ex- 
pected but rather in the fact that actual 
conditions encountered can safely be 
expected to fall within the limits indi- 
cated. It is representative of the state- 
of-the-art efforts to formulate prelimi- 
nary aerodynamic design tools for 
building a Martian entry vehicle with 
few accurate guide lines to go by. 

In the past, model Martian atmos- 
pheres have been constructed mathe- 
matically giving limiting conditions for 
various atmospheric parameters. These 
are similar to ones constructed for 
earth's atmosphere before the advent 
of sounding rockets and satellites. But 
the wide latitude of environmental con- 
ditions on which the various model 
Martian atmospheres were based make 
a choice of any one of them more 


a matter of speculation than a scien- 
tifically sound decision. 

Tire advantage of an engineering 
model Martian atmosphere is that the 
user is relieved of the requirement of 
making a preferential choice of certain 
specific conditions most likely to prevail 
at the time of entry. 

Construction of the engineering 
model atmosphere was based on the 
best known values for equatorial and 
polar radius, planetary mass, solar con- 
stant, columnar atmosphere mass, mean 
molecular mass and probable extremes 
of mean air temperature. Nitrogen was 
assumed to be the primary gas in the 
Martian atmosphere with possibly some 
carbon dioxide, nitrogen dioxide, argon 
and ozone also present. 

As a preliminary design tool, accord- 
ing to Schilling, the actual conditions 
of the Martian atmosphere can safely 
be expected to fall within the limits 
given, permitting insertion of realistic 
tolerance requirements into design 
studies. 

Schilling noted that entry into the 
Martian atmosphere would probably be 
easier than entering the atmospheres 
of cither Venus or earth, based on 
Mars’ relatively small planetary mass 
and gradual decrease of atmospheric 
densitv with altitude. 

Contention that Mars would be the 
first planet to be explored rather than 
Venus (which is the planet closest to 
earth) was shared by many scientists at 
the symposium. Cloud cover on Venus 
has allowed observers to obtain only a 
small amount of basic information 
about the planet’s atmosphere and sur- 

Recent studies of microwave radia- 
tion received from Venus have indi- 
cated that possibly for the first time we 
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NUCLEAR 
POWER.. 
GIANT STRIDE 
INTO SPACE 


■ Nuclear propulsion is moving swiftly to the forefront of space- exploration. For challenging 
solar and planetary missions or scientific investigations beyond the plane of the ecliptic, 
nuclear propulsion is essential. For lunar missions, it is highly attractive. This is 
substantiated by Dr. Glenn T. Seaborg, Chairman of the Atomic Energy Commission: 

"I believe that nuclear propulsion could provide the most feasible means of accomplishing 
space missions involving heavy payloads and long voyages in the foreseeable future." 

As NASA’s industrial partner in the management and accomplishment of the RIFT 
(Reactor-In-Flight Test) program, Lockheed is a leader in this dramatic application of nuclear 
power to space flight. Lockheed's role is the design, development, integration, application 
and testing of the first nuclear-propelled space vehicle. Its purpose: To demonstrate the 
feasibility of nuclear propulsion in a space flight environment. 

Moreover, Lockheed is involved in another important space application of nuclear energy: its 
use in nuclear electrical systems to operate auxiliary equipment, and eventually in 
electrical propulsion systems. 

Nuclear space applications is but one of many areas being explored by Lockheed Missiles 
& Space Company. As one of the industrial leaders in current space investigations, many new 
positions are continually being opened for scientists and engineers of proved ability in all 
disciplines. And Lockheed's ideal location in Sunnyvale, on the beautiful San Francisco 
Peninsula, makes living as well as working invigorating and stimulating. 

If you have proved ability and wish to work in a challenging environment, please write: 

Research & Development Staff, Dept. M-40A, 599 North Mathilda Avenue, Sunnyvale, California. 
Lockheed is an equal opportunity employer. 

LOCKHEED MISSILES & SPACE COMPANY 

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Systems Manager for the Navy polaris fbm and the agena vehicle in various Air Force Satellite programs. 
Other current projects include nasa programs as the ogo, echo, nimbus, ranger and RIFT. 


We are heavily involved in exotic instrumentation. 



A case in point is cryogenics. 


In modern, fully equipped cryogenic development labora- 
tories, a unique combination of Bendix experience is 
available to help meet your cryogenic instrumentation 
requirements. Our experience includes 11 years— liquid 
hydrogen, 23 years— liquid oxygen, and 42 years— 
precision instrumentation. 

Perhaps one of your requirements is the precise 
measurement of temperature between 20°K and 400°K 


with digital readout. We can meet this and other cryo- 
genic instrumentation requirements. 

In addition to cryogenics, we are also active in the 
development of life support systems (both aircraft and 
manned missiles), propellant measurement and control, 
precision special-purpose electronics. 

Tell us what you are working on. Tell us what you need. 
Let us help you. Write us in Davenport, Iowa, Dept. A.P.R. 


Pioneer-Central Division 


mental conditions beneath the cloud 
cover. Analysis of the microwave radia- 
tion infers a surface temperature as high 
as 700K to 750K compared with former 
assumptions of 350K to TOOK. Contrary 
theories, however, that the microwave 
radiation observed might be emitted 
from high altitudes in an ionosphere 
are not completely discounted. 

There is little known about the 
Venusian cloud layer itself as there is 
about the surface it covers, Peter P. 
Wegener, Yale University professor and 
Rand Corp. consultant noted in a sum- 
mary of attempts to explain the exist- 
ence of the Venusian cloud layer. 
Venusian Clouds 

Cloud composition theories attempt- 
ing to rationalize Venus’ suspected high 
surface temperatures include a wind- 
driven, dust-laden troposphere with heat 
produced by wind shear proposed by 
E. J. Opik and a "greenhouse model” 
of the atmosphere with ice crystals mak- 
ing up a thin cloud layer proposed by 
C. Sagan. 

Wegener told the symposium that 
with the present uncertainty of knowl- 
edge of Venus there was not enough 
basic infonnation to provide reasonable 
aerodynamic predictions for the Venus- 
ian atmosphere. Mariner 2 Space probe 
scheduled to pass by Venus Dee. 14 
should yield considerable useful infor- 
mation during its microwave and infra- 
red scan of the cloud-shielded planet. 

Characteristic results of attempts to 
calculate aerodynamic parameters for 
Martian and Venusian atmospheres 
were presented by Wegener. The cal- 
culations which had been performed 
under a joint Air Force-Jet Propulsion 
Laboratory contract resulted in discrep- 
ancies up to several orders of magnitude 
(one order of magnitude is defined as a 
factor of 10; two orders, 100, etc.). Dis- 
crepancies resulted from uncertainty of 
free molecular flow conditions and den- 

The aerodynamic parameters consid- 
ered were free stream Mach number, 
Reynolds number and Knudsen number 
and were calculated for an entry vehicle 
flvmg at varying altitudes in simplified 
model atmospheres of Venus and Mars. 
Mars' Environment 

In contrast to Venus, however. Mars 
will present an environment for flight 
that is hospitable, Wegener noted. 
There is general agreement on values of 
surface temperature in a range from 
200K to 300K, and gravitational accel- 
eration has been determined to lie be- 
tween 14.2 and 15.3 ft./sec.'. Similar 
values for Venus arc less well known. 

Vehicle sizing problems in a manned 
Venusian entry versus a manned Mar- 
tian entry were pointed out in another 
symposium report presented by Peter 
Levine of Avco Corp. Calculations 



LANDABLE, LENTICULAR RE-ENTRY vehicle designed by Fairchild Stratos would enter 

Control after entry is by m<Ls of both vertical and horizontal aerodynamic control surfaces 
(upper right photo) which unfold after transition from hypersonic to supersonic speeds. 


showed a manned Venus entry vehicle 
would weigh four times as much as a 
manned Martian entry vehicle. Levine 
considered a direct entry into the plane- 
tary atmosphere from earth at hyper- 
bolic velocity, landing, takeoff with 

An ellipsoidal entry vehicle was chosen 
with a lift/drag ratio of .5 at 30 deg. 
angle of attack, 14.5 ft. in length and 
14.5 ft. in maximum span for Martian 

Weight of the vehicle for a Venus 
trip was 200,000 lb. compared with 
50.000 lb. for a Mars flight, but neither 
weight included the booster necessary 
to accelerate the vehicle to escape speed 
from earth launch. Weight of the earth 
re-entry vehicle was 10.000 lb. Large 
comparative weight of the Venus vehi- 
cle was dictated by take-off and rendez- 
vous fuel requirements for the larger 
planet. Size of Venus vehicle was ad- 
justed to 36 ft. in length to carry the 
extra fuel with a corresponding lift/drag 
ratio of .75. Same nose section was used 
as on the Martian entry vehicle. 

Considerations met in weight sizing 
for the entry vehicles included enough 
fuel for soft’ touchdown with a landing 
module and launch back into orbit sim- 
ilar to Apollo lunar exploration flight 
plan. 

Accurate determination of Mars’ sur- 
face temperature and chemical composi- 
tion of gases in Martian atmosphere 
would allow more exact model atmos- 
pheres to be constructed. Lack of 
knowledge of cither parameter at pres- 


ent forces aerodynamicists to rely on best 
value model atmospheres to determine 
heating and such basic design criteria 
as viscosity, Mach number, Reynolds 
number and Knudsen number, or forces 
them to design for a wide range of prob- 
able values using an engineering model 

Neither approach is completely satis- 
factory. The latter approach of design- 
ing within a wide range of probable 
values is more accurate but is not exact 
enough for anything beyond preliminary 
design work. Instrumented fly-by and 
impact probes arc expected to provide 
information needed for specific design 
work. First U.S. Mars flv-by is not 
scheduled until 1964. 

Extensive Work 

Although state-of-the-art in inter- 
planetary exploration does not call for 
a conceptual manned lifting/entry ve- 
hicle at this time, because of the lack 
of specific design parameters, results of 
research on different vehicle configura- 
tions presented at the symposium indi- 
cate extensive work in this area by in- 
dustry and government. 

Research vehicles and analytical de- 
sign techniques reported at the sympo- 
sium included: 

• Air Force superorbital re-entry vehicle 
called SORTIE (Superorbital Re-entry 
Test Integrated Environment) designed 
as a test vehicle to explore aerodynamic, 
aerothermodynamic and performance 
characteristics in the velocity range of 
3,000 to 36,000 ft. per sec. during rc- 
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HONEYWELL SYSTEMS 



X-20 (Dyna Soar) 
to be guided by 
Honeywell system 

The Air Force's X-20 (Dyna Soar) program, 
presents challenging guidance and flight 
control problems. A Honeywell system 
will supply accurate navigation, guidance 
and pilot's display information from self- 
contained measurements and computa- 
tions made within the glider. By means of 
this display, the pilot is able to evaluate 
the capability of the gliders reaching a 
given selected destination and, if neces- 

The system will operate from launch until 
landing and provide uniform control of the 
craft through a vast range of speeds and 
altitudes. 

Honeywell-developed guidance and/or 



Honeywell project; 
exploring the art of 
celestial navigation 


Optics is the key to the future in celestial 
navigation of space vehicles, and optical 
devices of many types and varied uses are 
being developed at Honeywell. One sys- 
tem being studied would actually track 
several planets by means of high-powered 



by the tracking devices and the informa- 
tion used to orient the vehicle on its 



CHOSEN FOR TOUGHEST 
NAVIGATION PROJECTS 


Manned and unmanned spacecraft, 
aircraft, ships and submarines 
guided by Honeywell systems 


s systems capable ol 


projects are using Honeywell-developed 
guidance and control systems: Gemini, 
SD-5 Drone, and X-20 (Dyna Soar). 

As space missions become more and 

aboard the various vehicles must be ca- 
pable of more complicated maneuvers. 

weigh less. Today's sophisticated sys- 
tems must precisely measure everything 



ture platforms) are now being readied and 
offer complete capabilities with no sacri- 
fice in performance or reliability. Com- 
panion sub-miniature computers and 
components are also being developed. 

adaptable to either analog or digital 
modes. They can incorporate star 

other optical components where needed 

In addition to complete systems, Honey- 
well can supply computers, computer 

tial components built to your own or to 

For more information on how Honeywell 
can assist you in the development and/ 
or manufacture of navigation systems 
contact your nearest Honeywell Military 
Products Group representative, or Minne- 
apolis-Honeywell, Aeronautical Division, 
13350 U.S. Highway 19, St. Petersburg, 
Fla. Phone HEmlock 5-1151. 

Honeywell International: Sales and service 
offices in all principal cities of the world. 


Honeywell system guides 
Army SD-5 drone 

Honeywell designed, managed, and is 
manufacturing the inertial navigation sys- 
tem.This compact drone can find its way 
hundreds of miles behind enemy lines, 
locate battle-area targets and report back 

The system can guide the drone over 
several target areas in each flight without 

from the ground. After completion of its 
mission the Honeywell system guides the 
drone to its home base. The SD-5's ter- 

digital type. And because the system is 

ject to "jamming'' or interference by 
enemy countermeasures. 



Honeywell 




National Aeronautics and Space Administration has firmlv sited the first Saturn C-5 launch 
stand and USAF is taking soil samples for siting two Titaii 3 stands at Cape Canaveral, Fla. 
Marshy area selected for the first C-5 stand is about 11.000 ft. north of the second Titan 
3 stand and now is being filled. Vertical assembly building, in which the complete Apollo- 
Saturn vehicle will be assembled and checked out (AW Jnly 2. p. 127). will be sited on 
Merritt Island, 2,000 ft. south of Banana Creek and about 16.700 ft. from the first C-5 
stand. Large basin alongside the vertical assembly building will be used to accept delivery 
of Saturn stages barged into the Cape via canals (broken line). Tracked transporter-launcher 
will move the Apollo-Saturn vehicle from the assembly building to launch site along road- 
ways. Three C-5 stands now arc definitely programed by NASA and a fourth may be added 
later. Distance between C-5 stands presently is planned to be about 8.700 ft. First of the 
Titan 3 stands now being surveyed bv USAF will be just within the present northernmost 
boundary of the Cape reservation and the second pad will be just beyond the gate on False 
Cape. USAF had located the Titan 3 sites to within 1.000 ft. by late last week. Distance 
between the Titan 3 stands is expected to be 3,000-4.000 ft. Man-made island will be 
created in the Banana River for the Titan 3 program. Island will contain a vertical assembly 
building similar to that to be used in the Saturn C-5 program. A third Titan 3 site may 
be added later and would be located on Merritt Island. Nova areas have been identified 
by NASA to within 1 mi. Small black rectangle across road from man-made island to Titan 
launch sites is assembly area where solid propellant boosters will be added to Titan 2 cote 
in order to form the Titan 3 missile. 


entry into earth’s atmosphere. The 
modified blunt, elliptical cone-shaped 
vehicle can be considered as the next 
step beyond Apollo and Dvna-Soar in 
developing a lifting entry vehicle. Vehi- 
cle has a maximum hft/drag ratio of 1.2 
at 200,000 ft. receiving its lift from a 
flattened bottom surface and rounded 
top surface. Mach 5-19 tunnel tests 
confirmed preliminary design predic- 
tions of stability, although below Mach 
3 experimental' data started to vary as 
much as 20% from the predicted 
values. 

Actual flight testing of SORTIE ve- 
hicle, probably with an Atlas-Agcna 
booster, is being considered bv Air 
Force now (AW Nov. 5, p. 23). 

• Fairchild Stratos proposed a landable 
disk (lenticular) re-entry vehicle which 
would enter an atmosphere at a 60 deg. 
angle of attack using its rounded bot- 
tom surface as a heat shield. Studies 
performed indicated a test model of the 
vehicle was stable at angles of attack 
ranging up to 23 deg. in low speed tun- 
nel tests at Mach .22. Glide ratios for 
a trimmed subsonic configuration on 
the order of 5.5 were attained with 
stable flight characteristics at landing 
attitudes. Proposed aerodynamic con- 
trol is by means of vertical and horizon- 
tal surfaces which are unfolded after 
transition from hypersonic to supersonic 
speeds during re-entry (AW Jan. 9, p. 
50). 

• Grumman Aircraft Engineering Corp., 
using leading edge-contour geometry 
and orientation as principal design par- 
ameters. analyzed a flat-nosed, edged 
configuration with twin vertical aero- 
dynamic surfaces and tested a model at 
hypersonic and subsonic speeds. At 
Mach 4. Grumman found edge-contour 
design can be useful in influencing yaw 
and roll characteristics at high angle’s of 
attack. They found at subsonic speeds 
that minor changes in upper side geom- 
etry modify the edge forces and vortex 
lift to give substantial yaw and roll 
forces at high angles of attack without 
involving fin properties. 

Grumman indicated that more study 
of the edge design concept might make 
it an effective tool in the design of 

• Method of analyzing and predicting 
landing techniques of manned re-entry 
vehicles was offered by North American 
Aviation, Inc. as a result of its own 
analysis of X-15 landings. The tech- 
nique evolved was felt to be applicable 
to other re-entry or entry vehicles since 
the X-15 actually experiences a re-entry 
into the earth’s atmosphere on every 
flight, characterised by steep glide angle 
and high sink rate, touchdown speed, 
and approach speed. Landing analysis 
was divided into four phases: position- 
ing, final approach, landing flare or pull- 
out, and deceleration to vehicle touch- 
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HOW 6 TRANSISTORS CAN WORK 

7 TIMES HARDER WITH ONLY HALF TRYING 


Sound like a riddle? Well, it was . . . almost. Here's the story. 

Delco Radio engineers wanted to build a precision static inverter 
that was smaller, simpler, lighter, more economical and con- 
siderably more powerful than previous models. 

Research hit on the idea of current feedback. Following this 
principle, the engineers designed an amazing in- 
verter using only 6 transistors. Transistor utilization 
is stepped up 7 times, yet the transistors work at 
less than 50% of their capacity, run cooler, last longer. 


This new Delco 250 VA power supply converts 28 volts DC to 
115 volts, 400 cps. Its circuits are a model of simplicity. 

The unit is designed for continuous full-load operation at 71 
degrees C. still ai r, yet weighs only 10 lbs., measures 614"x7H"x5". 
A minimum of components assures extra-high reliability. 

The 250 VA Static Inverter is practical hardware today, awaiting 
your inquiry. Delco Radio may be able to solve your 
problem in miniaturization, modules, inverters or 
converters, too. Write to Delco Radio Military Sales 
Department, Kokomo, Indiana. 


DELCO 

RADIO 



X-ray large circumferences with one single exposure! 



NEW 

Ansco 70mm 
Monopak 
Roll Film! 

SU PE RAY A' 
SUPER AY B 

Pre-measured markings show 
inches at a glance! 

Here is the perfect answer for circumferential welds or long 
seams. Just roll off the necessary length from this 200 foot 
reel of Ansco Superay® 70mm MONOPAK. Edge marks make 
measuring easy and eliminate excessive film wastage. 

Besides, Ansco 70mm MONOPAK® Roll Film is the only day- 
light-tight X-ray film with general film class designations . . . 
and the daylight roll that gives edge-to-edge sleeve exposure. 
Ask your Ansco man about this great new time-saver now! 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


For radiography . , . 
it's Ansco 
best by definition 


1842 





from Mallory imagination in metals 

Higher sensitivity for guidance gyros 


Squeeze more rotational inertia into a gyroscope rotor, 
and you can make significant improvements in the 
precision of inertial guidance systems for missiles and 
space vehicles. The job calls for unusual materials 
which have both high density and high strength . . . 
and this is an area in which we have specialized 
experience. 

Our Mallory 1000 metal, for instance, is a sintered 
powder composition of tungsten which has been used in 
gyro rotors for some years. It has a specific gravity 
of 16.96, and has tensile strength twice that of mild 
steel. Even denser is Mallory 2000 . . . sp. gr. 18. And 
we have developed newer materials with even higher 
densities. We have also developed a material whose 
coefficient of expansion matches beryllium (often used 
as the hub and shaft material). 


For the extreme rotational speeds to which many 
advanced systems are being designed, we’ve developed 
a series of Gyromet® materials. These high density 
powder metallurgy products have exceptional 
strength, and can be used at rotational speeds up to 
120,000 RPM. 

Perhaps your imagination may be sparked by the 
possibilities of Ultramag* as a rotor material. This 
unusual platinum-cobalt alloy is one of the most 
powerful permanent magnet materials known. It has 
a specific gravity of 15.5 ... so you get a lot of mass 
and magnetism in a single structural element. 

We'll welcome the opportunity to explore solutions 
to space-age materials problems with you. Write to 
Mallory Metallurgical Company, P. O. Box 1582, 
Indianapolis 6, Indiana. 



It* 
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Component Failures Predicted by Infrared 


By Philip J. Klass 

Boston— New technique developed by 
Raytheon shows promise of being able 
to spot potential component failures in 
a matter of minutes by measuring their 
infrared radiation intensity. 

Limited evidence suggests that a 
5-min. infrared examination may pin- 
point transistors which will be the first 
to fail several thousand hours later. Ray- 
theon’s Dr. Riceardo Vanzetti reported 
here at recent Northeast Electronics 
Research and Engineering Meeting 
(Ncrem). 

Same technique can be used to moni- 
tor internal circuit operating conditions 
to detect discrepancies from design 
levels. It also has been used to locate 
the cause of a malfunction within an 
item of equipment. Vanzetti reported. 

Technique is relatively inexpensive, 
non-destructive and fast. It is based on 
the long-established fact that the oper- 
ating temperature of a component is a 
major factor affecting its reliability and 

Infrared provides a method for meas- 
uring the temperature of each compo- 
nent while operating in a circuit with- 
out the inconvenience of attaching 
thermocouples or the risk of changing 
component temperature by the measure- 


ment process. The intensity of infrared 
radiation emitted by each component is 
proportional to the fourth power of its 
temperature. 

Raytheon uses a commercially avail- 
able radiometer, made by Barnes Engi- 
neering Co., with a 12-in. focal length 
Cassegrain optical system. It can detect 
differences in temperature as small as a 
few thousandths of a degree Centi- 

S adc, far more sensitive than required 
r the new technique. Vanzetti said. 
Output of the radiometer is recorded 
on a conventional strip chart. When 
suitable calibration factors are applied, 
the output is a direct indication of the 
temperature of the component at which 
the radiometer is aimed. 

Component temperature is important 
for itself and also as an indicator of how 
much current is flowing through the 
component. This adds to the useful- 
ness of the technique for diagnostic 

Radiometer can detect differences in 
component power dissipation as small 
as one milliwatt in resistors and transis- 
tors and as small as 100 microwatts in 
glass diodes, according to Vanzetti. 

Seemingly identical components car- 
rying identical currents and installed in 
the same environment should have ap- 
proximately identical temperature rise 


rates and level off at roughly the same 
final temperature. But Raytheon tests 
show that this is not the case and that 
the differences may be an important 
clue to future component longevity. 

In one Raytheon test, 20 presumably 
identical 2N174 power transistors were 
placed on test with identical currents. 
A recording of their temperature rise 
after application of power was made 
with the radiometer. Within several 
minutes the temperature rise of all 20 
units had leveled off. 

But one of the 20 transistors showed 
a much more rapid rate of temperature 
rise and reached a higher final level than 
the others. It was the first transistor in 
the group to fail, after about 1.000 hr. 

Another transistor, which had the 
lowest rate of rise and leveled off some- 
what below the others, was the second 
unit to fail, after about 2.000 hr. The 
other IS transistors operated at 4.000 
hr. without failure. 

Vanzetti acknowledges that it may be 
only a coincidence that the two transis- 
tors, one with an extremely low internal 
thermal resistance and the other with a 
very' high thermal resistance, were the 
first and only transistors to fail. But if 
more extensive controlled tests now 
planned by Raytheon's semiconductor 
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Donner’s 
New* Airborne 
Amplifier 

•New is somewhat misleading. This rugged, 
reliable operational amplifier has actually 
been used for more than a year in 
critical missile applications. What is new is 
the package, which is smaller and now 
measures 2'A" wide, 3 3 /i" long and Vs" thick. 

It occupies only 2 cubic inches. 




TOTAL DC GAIN - 250,000 Plus 



JjYSTRnN —JJONNER 


Using silicon transistors throughout, the Model 3801 sc 
for small case) provides high gain, wide bandwidth and 
chopper stabilization paths over a broad range of ambient 
conditions. Standard model operates from 0°C to 
+55° C in relative humidity of 95%. Special versions cover 
— 10° C to +80° C. The amplifier will withstand shock of 
30 g and meet all specifications to 50,000 feet. 
Additional technical data is ready now. Call your Donner 
engineering representative or write us directly. 


DONNER DIVISION 



THERMAL PROFILE (top) obtained with infrared radiometer shows temperature and cur- 
on strip chart above. By comparing thermal profiles of identical units off production line. 



department show similar results, the 
technique will be a powerful tool for 
weeding out potential failures with a 
low-cost test procedure in a matter of a 

New technique also is useful in evalu- 
ating potential reliability of different 
circuit designs. It is also useful for qual- 
ity control of units coming off a produc- 

For these applications, the radiometer 
is aimed at each component in the cir- 
cuit in a prescribed sequence. The re- 
sult is a strip chart recording which 


gives a thermal profile of every compo- 
nent in the circuit (see illustration, 

The profile can be made in a matter 
of minutes. 

By comparing the thermal infrared 
profiles of circuits which arc designed 
to be identical it is possible to spot 
quickly any components whose tem- 
peratures exceed nonnal values. This 
indicates either a potentially faulty com- 
ponent or an adverse build-up of cir- 
cuit tolerances causing certain com- 
ponents to operate beyond design 



Series Q3700 Digital Pressure 
Generators by Wiancko utilize a 
unique digital servo loop network 
in combination with precision 
FM components to provide 
unequalled accuracy and reliabil- 
ity. The ultimate in operational 
simplicity, this system is suited 
for automatic end-to-end calibra- 
tion of data gathering systems — 
ground checkout of instrumenta- 
tion and control systems — pres- 
sure regulation in closed systems 
— and programming precision 
pressure-time functions. With 
pressure ranges of 0-1 to 0-5 and 
0-1000 and 0-2500 psi, and with 
overall accuracy of ±0.05% of 
range, this system provides the 
greatest possible reliability for 
pressure checkout and Calibration 
requirements. For more informa- 
tion or product bulletin 111D 
write to Mr. Robert Backus, Sales 
Manager. 

uiinncKD 


mm 
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Raytheon’s ultra high speed AD-50A 
Analog-to-Digital Converter operates at 
up to 5 million samples per second. Output 
up to 8-bit accuracy, with lower outputs 
available at reduced cost. Digitizes pulses 
less than 0.3 microseconds wide. Direct, 
usable readout every 0.2 microseconds. 
Aperture time 25 nanoseconds. Every 
readout valid and usable immediately. No 
need for sample and hold circuitry in 
most applications. Available off the shelf 
from Raytheon’s Communications And 
Data Processing Operation. 

For detailed technical literature ivrite: Raytheon 
Company, Dept. 105,1415 Providence Turnpike, 
Norwood, Massachusetts. 

[RAYTHEON^ 


Raytheon AD-50A 
Analog-to-Digital Converter 



The AD -50 A Converter is another product of DATA-DESIGN, 
Raytheon's Digital System Design Service 


Up to 
5 , 000,000 
Samples/Sec. 
at 

8-Bit Accuracy 


limits. Vanzetti cited a power supply 
which was redesigned in an attempt to 
eliminate field reliability problems due 
to excessive temperature, largely from 
transformer heat. 

Before committing the new design 
to production, however, an infrared 
thermal profile was run on the original 
and the revised models. This revealed 
that while the redesign had drastically 
cut transformer temperature, a resistor 
and two transistors in the new model 
were now operating considerably hotter 
than in the original model, thereby 
inviting new reliability problems, Van- 
zetti reported. 

As a' result the power supply under- 
went another redesign. 

T rouble-Shooting 

Another use for the infrared thermal 
profiles is in trouble-shooting. Vanzetti 
cited a low-voltage regulated power sup- 
ply which had malfunctioned for un- 
known reasons. 

When a thermal profile was made, 
showing the relative current through 
each of its components, the circuit de- 
signer was able quickly to pinpoint the 
trouble as a faulty zener diode, accord- 
ing to Vanzetti. 

Tire thermal profile of the power sup- 
ply showed which components were op- 
erating far beyond original design limits 
and which were operating far below the 
design limits. 

Vanzetti suggested that it might be 
possible to simulate a variety of dif- 
ferent faults in an item of equipment 
and make an infrared thermal profile 
of the equipment under each condi- 
tion, providing a "thermal fingerprint” 
for each type of fault. These could be 

part of an automatic trouble-shooting 
equipment. The latter would make a 
thermal profile of any malfunctioning 
device, compare the profile with those 
stored in its memorv. and therebv corre- 
late the unknown fault with one iden- 
tified in its memory'. 

Microcircuitry Aid 

Vanzetti pointed out that the tech- 
nique may prove invaluable as industry- 

impossible to make measurements 
within a circuit to detennine the cir- 

With an infrared microscope, it is 
possible to measure current flow and 
power dissipation anywhere in the mi- 
crocircuit to determine if all elements 
are performing properly. 

Similar technique for thermal map- 
ping of thin-film microcircuits was re- 
ported by Philco scientists during the 
recent Electron Devices Meeting which 
was conducted in Washington (see pho- 
tos on p. 90). 

Recently, Raytheon invited a num- 



Minuleman high reliability transformer being soldered to terminal board bracket assembly by 
NASA-certified solderer. 


INFINITELY LIKER 

THAN 

REAS IN A POD 


Wheeler’s family of Minuteman high reliability transformers 


That's a quick way to describe one of the most successful precision duplication 
achievements in the electronic field today . . . Wheeler's controlled-environment 
production of identical high reliability transformers. For instance, completely 
homogeneous transformers with an objective failure rate of .001% per thousand 
hours with a 60% confidence level are now being made for the U.S. Air Force 
Minuteman Missile. Dust, humidity, and temperature are regulated and monitored; 
exacting specifications and controls govern all processes from raw materials to 
packaging. 

SPECIAL PRODUCTION METHODS — A special method of simultaneous multiple coil 
winding guarantees precisely the same number of turns and the same winding length 
on each coil, thus assuring accurate margin dimensions. This method permits a single 
insertion of inter-layer insulation in all the windings at once, greatly reducing possi- 
bility of contamination from handling many separate sheets of insulation. Improved 
anchoring of lead exits contributes to consistent production of identical units. Solder- 
ing is done by NASA-certified solderers to sustain highest quality. 

EXACT REPEATABILITY ASSURED — Every operation in manufacturing, testing, and 
quality control is detailed in writing and carefully followed by every operator to 
achieve exact duplication. Documentation of each step immediately pinpoints any 

For transformers of the highest reliability, produced under the most exacting specifi- 
cations, contact Wheeler. Our exceptionally well-qualified engineers will skillfully 
interpret your requirements. 





Telephone; 754-5191 
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NEW AVIONIC PRODUCTS 




iiiquc. Companies represented included 
AC Sparkplug Division of General 
Motors. Aerojet-General, Barnes Engi- 
neering, Boeing. General Dynamics, 
Genera] Electric, International Business 
Machines Corp,. Martin-Orlando, Rem- 
ington Rand Univac Division and 
Space-General. 

As an outgrowth of this meeting, an 
industry group known as the Infrared 
Techniques for Electronics Committee 
has been formed to exploit and conduct 
further investigations of the new tech- 
nique. The committee is headed by 
E. F. Dcrtingcr of Raytheon’s Equip- 
ment Division, with Dr. Vanzetti as 
technical chairman. 


Merger 
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Oct. 15. p. 32). 
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• Microminiature pressure transducer, 
weighing only 3 grams, uses silicon 
piezo-electric bridge in flush diaphragm 
with no moving parts. The type APG- 
101 provides full-scale output of 300 
mv„ operates over range of 0-50 psig., 
has a natural frequency of 2 5 kc., hyster- 
esis of 0.5% and is accurate to within 
1 % full scale, according to manufac- 
turer: Amelco, Inc., Electron Devices 
Div., 341 Moffett Blvd., Mountain 
View. Calif. 

• Laser power transducer, for measur- 
ing thermal power from intense, tran- 
sient sources such as lasers, flash lamps, 
rocket exhausts, is available with rise 
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time ranging from 0.1 to 10 microsec- 
onds, with sensitivities ranging from 0.1 
to 10 mv./watt. For measuring short 
duration pulses, transducer can stand 
more than 100 kw./sq, cm. Manufac- 
turer: Endcveo Corp., SOI South Arroyo 
Parkway, Pasadena, Calif. 

• Butler beam forming matrix, when 
connected to an N-element antenna ar- 
ray, provides N simultaneous, overlap- 
ping isolated beams, each pointing in a 
different direction and using the full 
projected antenna aperture. The Butler 
arrays are available both in narrow and 
broadband models at any operating cen- 
ter frequency between 0.5 and 8.0 gc. 
(kmc.). Adjacent beam isolation is 
quoted at 35 db. Application data is 


available in Bulletin No. 401. Manu- 
facturer: Advanced Development Lab- 
oratories, Inc., Haines St., Nashua, 
N. H. 

• Miniature solid-state circuit breaker, 
protective device for use in d.c. circuits, 
with no moving parts, detects and re- 
sponds to overloads in a few microsec- 
onds. Device is available in current 



ratings up to 5 amp. at 6 to 28 v.d.c. for 
operation over temperature range of 
— 55C to 125C. In current ratings up 
to 250 ma., device occupies only 0.32 
cu. in. Breaker can be reset by remote 
momentary switch. Manufacturer: 
Tempo Instrument, Inc.. East Bethpage 
Road, Plainview, L. I., N. Y. 

• Latching - type waveguide switch, 
Model W51AH2L, designed forX-band 
operation, does not require continuous 
application of current to keep switch 
in open or closed position. A 30-mil- 
lisecond pulse of 900 ma. current is 



required to open switch and a 10 mil- 
lisecond pulse of same amplitude is 
required to close it. Isolation is 55 
db. minimum, insertion loss is 0.1 db. 
maximum and VSWR is 1.05:1 for any 
10% band, according to manufacturer: 
Waveguide, Inc., 851 West ISth St., 
Costa Mesa, Calif. 
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Cost effectiveness in MISSILE SITE SUPPORT? 


1 



Look at the USAF HH-43B HUSKIE . . . 

Kaman’s HH-43B is purely and simply the helicopter which can provide maximum effectiveness of the 
Defense Program dollar. . . and it's in the ready inventory! Inventory Status — USAF logistic support 
in being. ..hundreds of USAF pilots and mechanics qualified in type. ..In production with proven dynamic 
components. . . Reliability — Best record of safety and dependability of any USAF helicopter. . . lowest 
accident rate.. . holder of world's records for distance, altitude and payload. . . minimum maintenance . . . 
1000-hour dynamic components.. . Productivity — Based on the factors of range, speed, payload and 
altitude, the HUSKIE can provide the most favorable ton /mile factor of any helicopter in its class... 

Multi-Mission Capability — In-the-fie/d convertibility from cargo to passenger to 
litter configurations is easy, quick and simple . . . practical rear door loading of unobstructed 
I I box-type cabin . . . from every standpoint the HH-43B is the best buy for missile site support I! 

^ ■ /n National Detense KAMAN Is Part of tho Plan 

I KAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONNECTICUT 





BENDIX G-20 COMPUTER SYSTEMS CUT HIDDEN PROGRAMMING COSTS 


From every point of view— hardware, software, support, results— the Bendix G-20 makes immediate, practical, dollar-savings 
sense, Take software, for instance. As part of the integrated G-20 hardware/software package, Bendix provides a variety of 
programming systems. Major programming systems are now operational for average G-20 configurations. Designed to cut 
straight to the heart of hidden programming costs, these powerful and flexible systems allow you to make faster, more efficient 
use of your G-20 computer. Additional programming versatility and compatibility are provided by G-20 PERT, FORTRAN, 
650 Simulator, and Linear Programming... plus a library of pre-tested utility, conversion and debugging routines and mathe- 
matical subroutines. SNAP— an independent, symbolic-language programming system— offers still another dimension of 
programming ease to G-20 users. But you will want to investigate the Bendix G-20 from every point of view. Call your nearest 
Bendix Computer sales/service office. Or write: Bendix Computer Division, 5630 Arbor Vitae St., Los Angeles 45, Calif., Dept. AE-42 


Bendix Computer Division 


• Memory plane & stack tester. Model 
2145A, is fully automatic system for 
making detailed analysis of operation of 
all types of coincident-current and 



word-organized magnetic memories. 
System tests Continuity and directions 
of access and sense wires and deter- 
mines the composite sense output char- 
acteristics. It can generate a variety of 
programs for testing all phases of mem- 
ory operation. Maximum scan capabil- 
ity of the system is a matrix of 128 x 
1 28 cores, or an over-all total of up to 
16,38-1 words. Manufacturer: Compu- 
ter Instrumentation Corp., Route 38, 
Cherry Hill, N. J. 


• Microcircuit alignment machine, for 
precision positioning of glass masks and 
wafers, provides self-aligning wafer 



chuck, adjustable contact pressure be- 
tween wafer and mask and a micro- 
manipulation control. Bulletin No. 675 
gives further details. Manufacturer: 
Kulicke and Soffa, 135 Commerce 
Drive, Industrial Park, Fort Washing- 
ton, Pa. 

• Large laser crystals, calcium tungstate- 
doped glass, arc now available as rods 
in quarter-inch diameter up to five 
inches long and half-inch diameter up 
to four inches long. On special order 
the quarter-inch diameter crystals can 
be supplied in 10-in. lengths and the 
half-inch diameter crystals in lengths 
up to six inches. Manufacturer: Isomet 


In MISSILE SITE SUPPORT 



the USAF HH-43B HUSKIE 

is the only helicopter 

in its class 

which meets 

all the requirements 

of the USAF HX-1 

missile site support 

mission! 

. . . and It's in the 
ready inventory! 
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Straight blade snow 
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THE FRANK G. HOUGH CO. ! 

© : J ! 


for PAYMOVE R models 


Remember last winter when prolonged snow storms dis- 
rupted flight schedules and created numerous costly delays? 

To effectively combat sustained snowfalls, existing Models 
T-225SL and T-300SL pay mover towing tractors can become 
high speed (up to 20 mph.) snow fighters in 15 minutes time 
by adding a special snow dozer attachment. 

This blade is 50" high, has vertical hydraulic control and can 
clear a 20" wide path over apron and ramp areas in one sweep. 
It is specially designed to retain its snow load through a unique 
tumbling action that keeps side spillage to a minimum and 
eliminates the need for additional passes. A special tripping 
mechanism permits the bottom 
of each side plate to follow 
ground contours. This allows 
working over uneven surfaces 
without reducing travel speed. 


With only a minimum invest- 
ment for this dozer blade, you 
can convert your paymover 
tractor into a dual purpose 
machine that will provide one 
of the basic tools you need for 
Winter maintenance. Call or 
write for complete information. 


Corp., 435 Commercial Ave.. Palisades 
Patk. N.J. 

K-2276. has twice the sensitivity of pre- 
vious models in the visible and near 
infrared part of spectrum, with peak 



response in the 7.500 to 8,000 angstrom 
unit range. The 1 0-stagc tube provides 
median amplification of 300.000. ac- 
cording to manufacturer. Tube measures 
U in. in diameter. Manufacturer: Elec- 
tronic Tube Division. Allen B. Du- 
Mont Laboratories. Clifton, N.(. 


• Shock monitor system, for use when 
transporting precision systems which 
can be damaged by excessive shock 

such damage. Device contains vertical 
and horizontal accelerometers which in- 
dicate shock levels above any preset 
value ranging from Ig to lOOg. Manu- 
facturer: Aerodyne Controls Corp., 90 
Gazza Blvd .. Farmingdalc, N.Y. 


• Infrared emitting diode, gallium- 
arsenide type CAE-402, emits radiation 
at nearly '9,000 angstroms wavelength. 
Radiated power output of 1 mw. can be 
obtained at room temperature or more 
than 25 mw. when diode is cooled to 



Products Operation. L.msdale, Pa. 
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Telstar Silenced After Reliability Record 


Murray Hill, N.J.-First major mal- 
function’ in Telstar developed in the 
command system, preventing ground 
stations from turning on the communi- 
cation satellite's transmitter-receiver, 
less than a week after Bell Telephone 
Laboratories made a detailed report 
here on the techniques which had en- 
abled it to set a reliability record for 
U. S. satellites of comparable complex- 
ity. 

Despite the greatly increased Van Al- 
len radiation produced by the July 9 
Starfish high-altitude nuclear test. Tel- 
star performance matched or exceeded 
original design objectives for more than 
four months, BTL reported here to 200 
industry and government representa- 

The failure on Nov. 23 may be an 
outgrowth of an earlier intermittent 
malfunction, also in the command cir- 
cuitry. Telstar contains dual command 
channels, the only redundancy em- 
ployed, with provisions for ground sta- 
tions to shut down one channel and 
check whether the other was operating 
properly. About two months ago an in- 
termittent malfunction developed 
which made it impossible, at times, to 
shut down one command channel, but 
this did not affect the basic communi- 
cations functions of Telstar. 

In designing, building and delivering 
Telstar within 15 months of the date 
that a launch agreement was signed 
with the National Aeronautics and 
Space Administration, without prior 
experience in spacecraft design, BTL 
demonstrated a lesser-known aspect of 
its capability. While BTL is famed for 
its basic research which has produced 
such breakthroughs as the transistor 
and the laser, its capability in hard- 
ware design and prototype construction 
is not as well known outside the Bell 
System. 

Reports delivered here by 12 BTL 
scientists indicate that Telstar owes its 
reliability to a well-planned systems ap- 

small details which characterizes Bell 
Svstem developments such as the sub- 
marine cable. However. Telstar re- 
quired a broader spectrum of scientific 
disciplines than previous Murray Hill 
projects, according to one spokesman. 

The systems engineering approach 
in making design decisions is typified 
bv the choice of design for the traveling 
wave tube power amplifier used in the 
Telstar transmitter. Traveling wave 
tubes with comparable power leads arc 
available which weigh less than the 
6.75 lb. of the tube which BIT de- 
veloped and used in its satellite. 

But these lighter weight tubes have 
considerably lower over-all efficiency 


than the 30% figure of the tube se- 
lected, according to D. A. Chrisholm. 
The BTL tube pennitted the use of 
fewer solar cells and batteries with an 
over-all weight saving in the satellite. 

lire 15-month Telstar timetable' 
meant that commercially available or 
in-house available components had to 
be used wherever possible. But when 
early life tests on commercially available 


nickel-cadmium batteries showed a high 
failure rate due to leakage and other 
causes, suggesting a low probability of 
providing two years operation in orbit. 
BTL designed and built an improved 
cell and these are used on Telstar. 

Where others have used dual (re- 
dundant) equipment design in an ef- 
fort to achieve satellite reliability, BTL 
adopted a philosophy of non-redundant 







Helping unlock the nuclear future 

Potentialities of the peaceful atom cannot be realized without the aid of dedicated scientists and 
engineers. Today at Atomics International, such men are needed to help blaze new trails in research and 
development. Present Al projects range from SNAP nuclear space power systems to advanced central 
station power reactors. 

Your future at Al will associate you with a leader in liquid metal and organic technology, materials 
research, direct conversion, specialized land and sea applications of nuclear power. 

Atomics International experience spans 17 years of research and development in atomic energy. At 
Al, imaginative minds foretold and helped to shape our atomic future. Now— while that future is young — is 
the time to merge your talents with this diversified, progressive, growing organization. 


A I offers exciting opportunities in: 


HEAT TRANSFER AND FLUID MECHANICS Theoreti- 
cal and experimental heat transfer research, fluid 
mechanics, and hydraulics research, including 
hydro-dynamic performance of fuel elements and in- 
vestigation of convective and boiling heat transfer 
characteristics of reactor coolants. 

REACTOR CORE ANALYSIS Core analysis of reactors 
including both core statics (criticality, reactivity, coef- 
ficients. control statics) and stability analysis (core 
transients, amplitude response, interpretation of oscil- 
lator and noise measurements). 

SYSTEMS ANALYSIS Analysis and simulation of com- 
plete nuclear power plants to develop reliable, 
unattended, completely automatic control and instru- 
mentation systems including reactor kinetics, dynam- 
ics, hazards and reliability analysis. 

REACTOR SHIELDING Experimental and analytical 
shielding techniques and materials development for 
both central station and compact power reactors. 


STRESS ANALYSIS Experience in either thermal stress 
or dynamic stress resulting from shock and vibration 
loads in aircraft structures. Responsibilities will entail 
design support for compact nuclear power plants for 
space applications including review of all designs with 
respect to stresses resulting from thermo gradients 
and transients, static loadings, and vibrational and 
shock loadings. 

FUEL ELEMENT DEVELOPMENT Studies of the be- 
havior of nuclear fuel materials and elements under 
simulated reactor operating conditions. These studies 
include both in-pile and out-of-pile tests, fuel evalua- 
tions, and projection to predict actual operational 
behavior. Also, development of processing and fabri- 
cation techniques for fuel elements, including melting, 
rolling, powder metallurgy processes, joining, etc. 
Results from these studies will contribute toward the 
improved design of fuel elements for the reactors 
under development. 

Contact: MrG.Y. Newton, Personnel Office, Atomics 
International, 8900 DeSoto Avenue, Canoga Park, Calif. 


ATOMICS INTERNATIONAL 
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design, reiving instead upon ultra-con- 
servative design and component selec- 
tion. With a component count of 
7,385 exclusive of solar cells and me- 
chanical elements, and a design objec- 
tive of two years of operational life in 
orbit with a 90';; confidence level, 
components with failure rates averaging 
one per billion hours were needed. BTL 
analysis indicated. 

To meet this objective, BTL design- 
ers tried wherever possible to limit their 
choice of types of components to those 

manufacturing techniques had been 
stabilized and extensive reliability data 
was available. 

Sharp component derating was used 
in all applications. For example, ca- 
pacitors were operated at no more than 
50% of their rated voltage, resistors at 
no more than 50% of their power rat- 
ings and transistors at 10% or less of 
their rated power. 

Resistor Selection 

In selecting types of resistors used, 
designers avoided those that pushed a 
manufacturing technique near its upper 
limit. For instance, thin film resistors 
can be produced m values up to about 
one megohm, but for Telstar only units 
with values up to J megohm were used, 
Henry A. Stone reported. 

To minimize the possibility of a shift 
in Telstar performance due to vibra- 
tion or shock during launch, adjustable 
devices involving moving parts were 
avoided wherever possible. For exam- 
ple, instead of using a potentiometer a 
scries of fixed resistors was employed 
with the selection of resistance values 
used to trim up the circuit to the re- 
quired performance. 

F.very component that went into the 
satellite underwent aging tests, averag- 
ing 15 weeks and longer where the 
Telstar 1 timetable pennitted. to weed 
out early failures and to permit selec- 
tion of components exhibiting stable 
and normal aging characteristics. 
Component Screening 

Any component whose characteristics 
after aging differed significantly from 
the norm for that type component, 
even when the difference might result 
in improved system performance ini- 
tially, was rejected. For example, a 
resistor which aged less than the norm 
might exhibit this performance because 
of two intrinsic faults which tempor- 
arily compensate for one another but 
which in time would be the cause of a 

"We avoided the unknown even 
when the effect might appear to be 
benevolent,” Stone said. 

Oil-filled capacitors and those using 
liquid dielectric were ruled out because 
space radiation might produce gas bub- 
bles and puncture the seal. The bulk 



proven reliability 

The HH-43B has the best 
accident record of any USAF 
helicopter . . . unexcelled in 
safety, dependability and 
maintenance records . . . 
lOOO-hour dynamic components . . . 
pilots’ overwhelming choice 
for the ", impossible ” missions. 

. . . and it’s in the 
ready inventory I 
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Decision-Making: Hostile or not Hostile? 


A lew years ago this decision was relatively 
simple. The action that followed was rela- 
tively simple. Today the consequences of 
this type of decision-making can be enor- 
mous, affecting world-wide forces and 

incredibly complex series o I interacting 
decisions and controls. In making these 
compressed-time decisions, commanders 
use- man-machine systems which provide 
Information processing assistance. The de- 
velopment of these large systems is the 
work of scientists, engineers and computer 
programmers at System Development Cor- 


synthesizing the system, instructing the 
computers within the system, training the 
system, evaluating the system. Throughout 
they seek to optimize man-computer rela- 
tionships and to develop a system which 

systems-oriented engineers and corn- 


close interdisciplinary effort are invited to 
write concerning new positions in this ex- 
panding field. Address Dr. H. C. Best,SDC, 
2432 Colorado Ave., Sanla Monica, Cali- 
fornia. Positions are open at SDC facilities 
in Santa Monica; Washington, D.C., Lex- 
ington, Massachusetts ; Paramus, New 
fersey; and Dayton, Ohio. "An equal op- 


kis SDC 

System Development Corporation 



of capacitor needs were filled by solid 
tantalum and ceramic types, with a few 
glass and Mylar units. All tantalum 
capacitors were subjected to X-ray in- 
spection at the source to detect im- 
purities which might cause failure. 

Most of the semiconductor devices 
came from the Western Electric mili- 
tary semiconductor production line 
which is producing high-reliability types 
for Nike Zeus and other defense pro- 
grams. Despite this. BTL selected only 
40% of those put on aging tests as 
being suitable for Telstar use. 

Design Tests 

Prior to selecting the types of semi- 
conductors to be used. BTL subjected 
them to design qualification tests 
which included shock tests of 2,000g 
for 0.2 ms. duration, centrifuge tests 
up to lO.OOOg and vibration tests of 
1 OOg at SO cps. for devices mounted in- 
ternally and 100-2.000 cps. for those 
mounted on the satellite skin. 

Design qualification tests also in- 
cluded radiation vulnerability under 
proton, electron and gamma-ray expos- 
ure. These pointed to the need for 
conducting radiation tests during the 
subsequent screening process to select 
units for satellite use. D. S. Peck said. 
Radiation levels far below those re- 
quired to cause body damage to a tran- 
sistor can cause a significant increase 
in the collector reverse current, with 
a corresponding adverse effect on its 
current gain. 

Two types of silicon transistors 
showed considerable degradation under 
the low-level radiation exposure and 
were therefore rejected for use. During 
the aging-screening tests. BTL selected 
transistors which exhibited the lowest 
reverse collector currents for use in the 
more critical circuits. Peck said. 

Battery Tests 

Early BTL tests on a group of com- 
mercially available nickel-cadmium bat- 
teries disclosed that 10% of the group 
had significant leakage of the electro- 
lyte. Although these cells might be 
suitable for an orbital lifetime of less 
than a year they were potentially a 
weak link in the two-year Telstar life- 
time objective, L. F. Moose said. Ad- 
ditionally, there was considerable varia- 
tion among cells in their capacity, 
according to Moose. 

Recognizing that there was not suffi- 
cient time to develop a basically new 
cell, BTL launched a product improve- 
ment program in a field where it had no 
prior direct experience. A more reliable 
ceramic seal and improved brazing tech- 
niques were devised. 

But this raised a new problem be- 
cause the cell generates gases internally 
during recharge which in a leak-proof 
cell might produce explosive forces. 
The amount of gas generated can be 
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highest productivity in its class 

Based on the factors 
of range, speed, attitude 
and payload, the USAF 
HUSKIE provides 
the most favorable 
ton I mile factor 
of any helicopter 
in its class! 

. . . and it’s in the 
ready inventory! 



KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. 
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A current Bellcomm project 

The Moon, Mars, Venus, long objects of wonder, are now destined for ex- 
ploration. ♦ As you read this, Bellcomm is at work for NASA— planning 
early phases of this vast exploration, analyzing systems needed for landing 
man on the moon. * If you're qualified, you might like to join the vanguard 
of the expedition. There are rewarding openings in the fields of physics, 
mathematics, engineering, flight mechanics, propulsion, man-machine re- 
lationships, aerodynamics and aeronautical engineering. ♦ Bellcomm, the 
newest company of the Bell System, is an equal opportunity employer located 
in Washington, D. C. R6sum6s will be promptly and carefully considered. 
Address them to Mr. W. W. Braunwarth, Personnel Director, Bellcomm, Inc., 
Room 50 1C, 1737 L Street, N.W., Washington 6, D. C. * 
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BELLCOMM, INC. 

A Bell Telephone System Company 


HH-43B HUSKIE 


reduced if an excess of capacity is_ pro- 
vided in the negative electrode. To as- 
sure this excess capacity, the positive 
and negative electrodes were assembled 
in matched pairs and the quantity of 
electrolyte added was carefully con- 
trolled according to the core weight. 

The new cells were subjected to 
qualification tests, including 40g vibra- 
tion from 5 to 2,000 cps. in two planes 
for li hr. as well as to 30g accelera- 
tion in two planes for one-half hour, 
with no failures observed, D. C. Bom- 
berger reported. A group of 122 cells 
were constructed and placed on screen- 
ing test in November. 1961. with 
deep discharge and charge cycles to 
simulate orbital use. By April, 1962, 
another 391 of improved design were 
added to the test group. 

Tlic seven batteries used in Telstar 
were selected from the improved design 
group. Out of a total of 513 cells on 
test, the initial group for a year and the 
improved design for six months, there 
has been only one operational failure 
to date. This was a cell which devel- 
oped a short circuit, according to Bom- 
berger. 

Using an extremely sensitive de- 
tection device (water-moistened P-H 
paper), minute leaks have been de- 
tected in all of the early design cells 
which have been on test for a year, but 
less than half of the improved design 
seals show any sign of leakage after six 
months of tests. 

However. Bomberger emphasized 
that this leakage is so minute that it 
has not manifested itself adversely in 
batteiy performance. All cells are ex- 
hibiting their normal capacities and no 
excessive cnd-of-charge voltages are 
found. Despite the major improvement 



Miniature Computer 

Model L-2010, with magnetic' disk memory 
of -1.096 words, 30-bits in length, costs 
about $40,000. Addition, subtraction time 

0.156 to 2.42 milliseconds.' Internal makeup 
permits direct or buffeted communication 
with input, output devices. Librascope Di- 
vision, General Precision, Inc. 



in the ready inventory! 

The USAF HUSKIE is in production 
with proven dynamic components . . . 
USAF logistic support in being . . . 
hundreds of USAF pilots and 
mechanics qualified in type . . . 
existing tooling . . . plant capacity 
for accelerated programing . . . 
from any standpoint, the 
USAF HH-43B is the best buy 
for missile site support! 
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WHEN OSCILLOGRAPHY COUNTS 


In almost every imaginable area of science and industry, 
you’ll find that CEC multi-channel recording oscillographs 
measure up as the very finest measuring and recording 
instruments available. Their versatility, dependability and 
accuracy have made them the recognized standard of excel- 
lence for literally thousands of dynamic testing programs 
currently being carried out in all parts of the world. And, 
in addition to the broad variety of recording oscillographs, 
CEC also produces signal conditioning equipment and 
power supplies that represent the ultimate in reliability. 

CEC 

Data Recorders Division 

CONSOLIDATED ELECTRODYNAMICS 

PASADENA, CALIFORNIA • A SUBSIDIARY OF BELL & HOWELL 



Infrared Tracker 


Martin infrared tracker (Mirtrak), can be 
get. Missile would earn- flashing infrared 

by Martin device, compared with pre-sighted 
direction of target to generate signals to cor- 
rect missile trajectory. In production. Mir- 
trak is expected to weigh 15 lb., to have 
field of view of 20 deg. for acquisition, 1 
deg. for tracking, with accuracy of 0.1 milli- 
radian. equivalent to one foot at 10,000 ft. 
range. Power consumption is only 1 w. De- 
vice was developed by Martin Electronic 
Systems and Products Division, Baltimore. 

in cell performance. Bomberger says 
that still better cells are needed to as- 
sure orbital lifetimes of five years or 
longer required for an operational com- 
munication satellite. 

The BTL-developed traveling wave 
tube used in Telstar underwent 2,871 
hr. of aging prior to being selected for 
its important mission. Telemetry data 
transmitted from Telstar during the 
first 1,000 orbits shows that helix and 
collector currents are remarkably stable. 
The anode current consumption has in- 
creased a few milliampcres, but this is 
an aging characteristic of all tubes 
which BTL life tested, D. A. Chrisholm 
reported. 

The meticulous attention to detail 
applied in component selection was car- 
ried over into assembly of the satellite 
payload. Assembly of components into 
circuitry was carried out by specially 
selected operators in controlled environ- 
ment rooms. After each circuit board 
was assembled, it was subjected to a 
very careful inspection by another op- 
erator with particular attention given 
to soldered joint quality. This proce- 
dure of inspection at every waypoint 
in the assembly is "extremely im- 
portant," R. H. Shennum told the con- 

Aftcr each major subassembly was 
completed and had passed all electrical 
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tests, it was placed in a mold into which 
polyurethane foam was poured to fill 
the voids, locking each component into 
position. The encapsulated subassem- 
bly then was subjected to mechanical 
vibration and shock tests during which 
its electrical performance was mon- 
itored. 

The major encapsulated subassem- 
blies were then installed in the internal 
metal canister, their operation elec- 
trically checked, and tlie canister then 
was filled with polyurethane foam, fol- 
lowed again bv tests. 

Insulating Blanket 

The canister was enclosed in an in- 
sulating blanket, consisting of about 30 
layers of Mylar aluminized on both 
sides and separated by glass-fiber spacers 
to minimize radiant heat transfer from 
the chassis to the satellite skin. The 
insulated canister then was placed in 
the satellite shell and suspended from 
its frame by means of nylon lacing 
which provided vibration isolation and 
minimized heat transfer to the skin by 
conduction. 

Temperature control of the canister 
is provided by two metal diaphragms, 
one above and one below the canister, 
which are spring-loaded closed. Internal 
pistons operated by pentane charge 
fluid, whose pressure varies with tem- 
perature, overcome the spring forces to 
open the covers. The design is such 
that when the canister temperature is 
S0F the diaphragms are fully closed 
and at 80F they arc fully open, allow- 
ing internal heat to radiate to the satel- 
lite skin. 

Telemetry data indicates that Tel- 
star's payload reached an equilibrium 
temperature of 74F within the first day 
after launch, a figure which was within 
one degree of the calculated mean tem- 
perature. J. W. West reported. Since 
that time the temperature has dropped 
slightly because the satellite is spending 
more time in the earth's shadow. For 

of the satellite’s payload has held within 
several degrees. 

Dummy Satellites 

To pennit simultaneous development 
and test in several technical areas, BTL 
constructed a number of "dummy satel- 
lites." West indicated. One was used 
to develop and test the satellite an- 
tenna system, two were used to measure 
vibration levels for various shell com- 
ponents, while two more were used to 
check out the operation of the tempera- 
ture control system. 

In addition, two substantially com- 
plete Telstar satellites were constructed, 
one to sene as a mechanical develop- 
ment model and the other as an elec- 
trical development model. Finally, a 
prototype unit was built and subjected 
to a full range of environmental and op- 
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...COUNT ON CEC 


Just name your specific requirements— there’s a CEC multi- 
channel oscillograph to serve you. Examples: Type 5-118 
for minimum size and space, ruggedness and use in high 
environment; Type 5-119 for flexibility and use in medium- 
high environment; Type 5-123 for direct readout with 36-52 
channels in laboratory environment; and Type 5-124 for 
portability and 18 channel capacity in laboratory envi- 
ronment. CEC’s oscillographs are the very definition of 
excellence and product line completeness. Full facts? 
Call your CEC office or write for Bulletin CEC 1310-X7. 

CEC 

Data Recorders Division 
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COMBINED ENVIRONMENTS: 

Vibration Random Motion and Sine Wave 
Vacuum 1 x 10-» MM Hg 

Radiant Heat 460 BTU/ft'/hr. 

Cold Wall -320F (LN.) 

Solar Radiation Simulation 


Electrical, electronic, hydraulic, 
pneumatic and cryogenic capabilities 
are provided in the chamber. 


Instant Outerspace 


Beech designed and developed space simulator a vital 
part of a comprehensive systems management capability 


This space simulator was designed, developed 
and built by the craftsmen of Beech’s Aerospace 
Division. The experiments conducted inside this 
unit are one indication of Beech’s space age 
capabilities. 

A recognized leader in components testing 
and cryogenic development, Beech is also a 
seasoned source for systems management. 


Making this possible is the unusual physical 
environment Beech has created at its modern 
aerospace center at Boulder, Colorado, and its 
extensive production facilities at Wichita, Kan- 
sas. Both of these facilities are staffed with 
expert, seasoned personnel who have long worked 
together on aerospace problems. 

In addition to the sophisticated simulator . . 


O 


Other Beech Capabilities In Systems Management Include: 




Propulsion . . . 


Manufacturing . . . 


Auxiliary Power. . . 


Environmental Testing... 



Complex Vibration . . . 


Management . . 


How may we help you? To discover how the 
proven capabilities of the Beech organization can be 
quickly and efficiently put to work on your project, 
write, wire or phone Contract Administrator, Aero- 


space Division, Beech Aircraft Corporation, Wichita 
1, Kansas. Beech stands ready and eager to accept 
complete systems management responsibility for your 
project right now. 



HELPING BUSINESS GROW FASTER: Only Beechcraft offers such a com- w-it. today Sense ol 

plete line of planes with so much speed, range, comfort and quiet to help q"^ cw folder" 9 on" business^ 

business multiply the money-making decisions that each top man can designed Beechcrofts Address Public Relations Dept., 

make. That's how thousands of Beechcrafts have paid for themselves. Beech Aircraft Corp., Wichita i, Kansos, u.s.a. 



FOR SUPERIOR SERVO SYSTEMS 

ADVANCED STATE-OF-THE-ART SIZE 8 COMPONENTS 

Kearfott offers the widest range of advanced performance Size 
8 components. They are shortest in length; only 0.625 inch 
for the motor and 1.240 inch for the motor-generator. They 
offer full Size 11 performance in Size 8 diameters; giving the 
system designer a new flexibility in component selection. Any 
combination of the driver and driven units listed below can be 
provided on an accelerated basis for prototype evaluation; with 
full assurance of top performance. 

Your servo system should be consistent with the latest state- 
of-the-art in components. Design Kearfott components into the 
system and it will. 


CHARACTERISTICS 


CM00129350 

CM00130450 


CM00127350 

CM00128450 

CM00131350 

CM00132450 




025% 


0.25% 

0.04% 


Rounding out this line are Inertial and Viscous Damped Motors, 
Braked Motors, Stepper Motors, D.C. Tachometers and Alter- 
nators, Gearheads and naturally the best Size 8 Synchros and 
Resolvers available. 


[p[MI©D©0®K] 


KEARFOTT DIVISION 

LITTLE FALLS. NEW JERSEY 


crational tests, followed by flic first 
flight model. 

The ability which Telstar's solar cells 
have demonstrated to withstand the 
intensified Van Allen radiation pro- 
duced by the July 9 nuclear test reflects 
extensive effort which BTL put into de- 
sign of satellite’s power system. 

The decision to break with tradition 
and use tire newer, more radiation-re- 
sistant N-on-P type cells resulted in 
part from extensive radiation tests 
which BTL conducted using a Van dc 
Graaff generator. These clearly indi- 
cated that the newer type, despite its 
initially lower power output, should 
exhibit significantly greater longevity 
in the presence of the natural Van 
Allen radiation. H. G. Gummel said. 

Where most previous satellites have 
used fused quartz to shield solar cells 
against radiation and micrometeorite 
damage, BTL's investigation of many 
materials prompted the selection of 
sapphire in 30 mil thickness for its in- 
creased radiation protection. Because 
sapphire has inferior heat conduction 
characteristics. BTL had to devise an 
improved means for cooling the solar 
cells. This was accomplished using a 
solar cell mounting plate which trans- 
ferred heat from the cells to the satel- 
lite shell by means of silver clips and 
platinum side strips, R. J. Nielsen said. 

American Telephone &- Telegraph 
Co. earlier had deferred plans to launch 
Telstar 2 because Telstar 1 was still 
operating and had carried out all of the 
originally planned experiments. If the 
recent Telstar 1 malfunction does not 
clear itself, the company will recon- 
sider its earlier decision. 
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► Manned Spacecraft Center Competi- 
tion Opens— Industry proposals for the 
job of implementing Manned Space- 
craft Center's Integrated Mission Con- 
trol Center (IMCC) and integrating 
the Ground Operational Support Sys- 
tems (GOSS) into IMCC are due 
at Houston, where IMCC will be lo- 
cated, on Dec. 7. The multi-million 
dollar manned control center is ex- 
pected to be the hub of Apollo and 
rendezvous phases of Gemini missions, 
much as Mercury control center has 
been in the manned Mercury flights. 
Ten avionics companies invited to bid 
are Bcndix Radio, General Electric, 
Hughes, International Business Ma- 
chines, International Telephone & 
Telegraph, Lockheed Missiles & Space, 
Phiico, Radio Corp. of America, Ray- 
theon and Space Technology Lab- 
oratories. PhiTco's Government and In- 
dustrial Division. Palo Alto, Calif., 
which lias been conducting NASA- 
funded studies of all phases of Apollo 
and Gemini ground control since last 
spring is reported to be one of the lead- 
ing contenders. IBM previously (AW 
Oct. 22, p. 26) was selected as associate 
IMCC contractor for a central, real- 
time data processing facility and a sep- 
arate competition for two mission simu- 
lators to be incorporated into IMCC 
will be held shortly (AW Nov. 12, p. 
38). Besides the computer facility, 
IMCC will include communications, 
simulation, mission control and RF re- 
ceiving and transmitting facilities. The 
implementation contractor will handle 
detailed systems design, equipment pro- 
curement, systems planning and inte- 
gration and IMCC activation. 

► Electric Propulsion Application De- 
tailed-Satellite electric propulsion sys- 
tem employing nine cesium ion engines 
to be built by Hughes Research Labora- 
tories for Lewis Research Center is ex- 
pected to control attitude of advanced 
24-hr. satellites to it i deg., and their 
position to *0.1 deg. Each of the nine 
engines will have specific impulse of 
4,500 sec. and the six attitude control 
engines will provide J of a thousandth 
of a pound thrust and the three station 
keeping engines 1.5 thousandths of a 
pound. Average power required by the 
42-lb. system will be 1 37 w. Power sup- 
ply consisting of solar cells and batteries 
will weigh 78 lb. The system will have 
nine thrusting directions at four sta- 
tions— two north-south and one east- 
west for station keeping and six for 
three-axis attitude control. Attitude 
control engines will employ unusual 
arrangement of linear strips, experimen- 
tal versions of which recently were built 
by Hughes. 



"runway threshold 
starts right here"... 
every time 


Sylvania high-intensity lights take the guesswork out of spotting thresholds. 
You’re right every time. Landings and approaches are safer and simpler. 
There’s less chance of over- and undershooting the runway. Strobeacon units 
shoot out short, sharp bursts of high-intensity, white-blue light. Produce a 
distinct visual outline of runway threshold. Vastly superior to conventional 
light sources, Strobeacon units have a night range of up to 50 miles, nonglare 
brilliance; are unmistakable in appearance and a positive landmark to pilots. 
Installation quick, easy, inexpensive! Sylvania’s uniquely designed accessories 
eliminate costly power and control circuit extensions. All wiring is simple, re- 
stricted to vicinity of runway threshold. Units are adaptable to large and small 
airports. May be economically installed on lightweight wooden platforms for 
extra safety margin. Conforms to applicable FAA and military specifications. 
Remember that Sylvania is a leading producer of light systems for airports. So 
for further information or technical assistance on any airport lighting problem, 
write to Special Products Division, Sylvania Electric Products Inc., Estes 
Street, Ipswich, Mass. 


SYLVANIA 
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) Flight Propulsion IN E W S 


A report about progress in research and 
products from the Flight Propulsion Divi- 
sion of the General Electric Company 




BUSINESS FLYING 



WING OF THE DE HAVILLAND DH-125 is swept 20 deg. and is almost all fuel tankage. Flap hinges are external below the wing to save 
material and labor costs. Drag penalty is negligible, dc Havilland says. A number of system components are mounted in wing fillets and 
the tail cone. Follow-on versions may have more powerful engines and a 150-gal. fuel tank in fuselage forward of wing root. 


More Range, Power Planned for DH-125 


By Herbert J. Coleman 

Hatfield. England— De Havilland Air- 
craft designers are working on follow-on 
versions of the DII-125 executive jet 
that will extend its range and power. 

Immediate future of the airplane is 
assured by an order for 22 from the 
Royal Air Force (AW Sept. 24. p. 1 1 5). 
one from Bristol Siddelcy Engines for 
engine development and another from 
Knorr-Brcmser. a German charter oper- 
ator. Next move will be to improve 
thrust of the Bristol Siddelcy Viper 
Mk. 520 powerplant and to design fuel 
tankage which will not affect the clean 
wing. 

At the moment, and this is subject to 
change, the de Havilland design team is 


working on a tank mockup involving 
a 150-gal. unit which would be faired 
to the forward fuselage, ahead of the 
leading edge. Work was primarily 
sought bv the Royal Air Force, which 
wants additional flight time available 
so the airplane may be used as a naviga- 
tion and NASARR trainer. 

Dc Havilland is resisting such tankage 
installations as tip or slipper units on 
the wing. Final configuration will be 
a variation of the tank now being in- 
stalled on the RAF mockup at Hatfield, 
England. 

To broaden potential sales of the 
DH-125. de Havilland is working closely 
with Bristol Siddelcy on an advanced 
version of the Viper, now rated at 5,000 
lb. takeoff thrust. This engine is also 


specified for the Douglas-Piaggio Vespa 
jet. one of dc Ilavilland's competitors. 

The engine company's design effort 
is aimed at a version of the Viper which 
will produce 3,350 lb. thrust without 
reducing the overhaul time of about 
600 hr. This version would increase 
DH-125 capabilities in hot weather 
countries and at high altitude airports. 

To obtain higher thrust. Bristol Sid- 
dclcv is studying use of new materials 
to increase the Mk. 520 Viper’s 1.078K 
inlet temperature limit. 

Since the DH-125 production version 
was laid down, there have been few ma- 
jor design changes. Top fin is now a 
fixed unit and a bullet-shaped fairing 
has been added to improve airflow at 
high cruise speeds. All production mod- 
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els will incorporate a larger front door 
which is curved and retracts inward to 
fit flush with the fuselage roof. 

C. T. Wilkins, de Havilland’s chief 
designer and a member of the board of 
directors, says the DH-125 guarantee 
calls for a fail-safe, trouble-free fuselage 
life of 10,000 flights— two flights daily, 
seven days a week for 1 5 years. Through 
the company's connection with the 
llawker Siddelcy Group, de Havilland 
will also develop an airplane and engine 
service backup network in various sec- 
tions of the United States, which it 
considers its major market. Though 
this plan is based on the Viper, de 
Havilland has done considerable study 
of the General Electric CJ-610 for 
U. S. operators. Particular interest is in 
the 610's fan version, the CF-700. 

First two DH-125s are being assem- 
bled at Hatfield, and the rest are being 
built at de Ilavilland's Chester produc- 
tion facility. Initial batch is 30. 

At the same time, part of de Havil- 
land’s design team will continue to work 
on the proposed DH-126, a larger ver- 
sion aimed at the feeder-liner market. 
Decision on a go-ahead, as far as a pro- 
totype is concerned, is still in the future. 

On the basis of flight tests. Wilkins 
feels that the DH-125 has met its de- 
sign requirements, including: 

• Simplicity in fuselage and wing de- 
sign to cut costs and delivery prices, 
and to reduce maintenance problems. 

• Capability to carry six to eight passen- 
gers for flights of up to 4 hr. on stages 
of 1.300 mi. or more, and to operate 
from short fields. 

Decision to design an airplane with 
a cruise Speed of 500 mpli. avoided 


necessity for an extreme wing sweep 
and airfoil thinness and for the com- 
plexity involved in installing power con- 
trols. Tire wing contains fuel tanks, and 
each engine is fed from the tank on the 
same side to eliminate the need for in- 
flight switching. Cross-feed is available, 
however. 

Wing, which is under the main fuse- 
lage structure and dished on the upper 
surface of the center section for mating 
to the belly, is built in a single section 
and is attached to the fuselage at five 
points. Tankage is provided from front 
to rear spar, and from tip to tip, divided 
into the two main compartments. Main 
spars extend from the center section to 
the wing tip, with a center spar extend- 
ing about two-thirds of the semispan. 

Upper wing surface consists of two 
continuous sheets of zinc-bearing alumi- 
num alloy joined at the root to the 
center section cover plate. Skins are 
stiffened by spanwise stringers and rein- 
forcing plates, Redux bonded to the 
under surface at the rib stations. Cop- 
per-bearing alloy is used for the bottom 
skin, which contains six manholes 
closed by load-carrying doors. 

Fin and stabilizer arc of conventional 
construction and both consist of box 
beams comprising two webs with the 
outer skins stiffened by stringers. Stabi- 
lizer is a continuous structure. 

Main fuselage is a 6 ft. 4 in. diameter 
cylinder and has an unpressurized tail 
cone aft of the pressure dome. Canopy 
is similar to that of the dc Havilland 
Trident three-jet transport. Skin is made 
of copper-bearing aluminum alloy with 
bonded stringers and with circumferen- 
tial frames. To ensure low stress levels, 


designers used bonded reinforcing strips 
on the seam joints. 

Window design, which also follows 
that of the Trident, calls for cutouts 
reinforced by a doubler plate and a 
heavy gage window pane. Window itself 
consists of two panes of Perspex. Each 
will carry pressurization loads alone. 

Wilkins said the basic structure is 
designed on fail-safe principles by em- 
ploying multiple load paths and bonded 
crack stoppers. Wherever these features 
have not been applicable, components 
have been designed of high tensile steel. 

Flaps are double-slotted and extend 
for more than 55% of the wingspan 
and comprise 25% of the chord. Flap 
position is 15 deg. for takeoff and 50 
deg. for landing. Speed brakes on the 
top and bottom surfaces of the wing 
form flap shrouds when retracted. For 
aerodynamic braking to reduce landing 
roll, 70 deg. of flap extension is avail- 

Tricvcle landing gear is hydraulically 
operated and pilot has a nose wheel 
steering control. Twin wheels were in- 
corporated in the design deliberately 
for use in rough ground conditions. The 
main wheels arc staggered about 3 in. 
to allow them to fit smoothly into the 
wheel well and thus eliminate the need 
for cover doors, but the nose wheel, is 
covered by a door. Disk brakes are 
operated through Maxaret units to pre- 
vent wheel locking. 

A DII-125 fuselage is now in the 
water tank at Hatfield for stress test 
cycling and measurement on the basic 
fuselage, and for cabin pressure tests. 
Pressure is provided by air bled from 
the last stage of the Viper engine com- 
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HARMONIC DRIVE 


High-torque electromechanical drive 
replaces hydraulics 

Missile Servo Actuator: Harmonic Drive electromechanical servo actuator re- 
placed hydraulics for advanced missile servo requirement, providing added reli- 
ability and excellent standby characteristics. It reduces input Idling power de- 
mand to one-tenth, and provides high output torque and response in reduced 
size, weight, and complexity of components. Harmonic Drive ratio 104 :1, rated 
torque 130 in-lb (capable of 1000 in-lb impact load), backlash below 2 min., weight 
(incl. motor) 1.45 lb, O.D. 1.625 in, length 5 in. 

Do you have a problem Harmonic Drive can solve? — Available for your 
application: Hermetically-sealed configurations that achieve positive mechanical 
transmission of rotary or linear motion through a welded steel barrier . . . New 
extremes in static positional accuracy and rate constancy for instrumentation 
use ... High efficiency, low backlash ... Use as speed increaser or reducer . . . 
Sizes from sub-fractional to hundreds of horsepower. 



pressor and cooled before entering the 

Normal maximum pressure differential 
is 8.25 psi. Cooling is achieved by 
passing air through a heat exchanger 
mounted in tail cone and cooled bv ram 
air. Used air is collected in an under- 
floor duct and dumped through a valve 
in the pressure dome. 

Internal systems also have been kept 
simple. Hydraulic fluid is drawn bv two 
pumps from a reservoir in the aft bay 
and pressure is controlled at 2 . 300-3 j- 
000 psi. by a cutout in the system. 
Two accumulators are incorporated in 
wheel braking circuits, one for normal 
operation of the system and the other 
acting as an emergency brake accumu- 
lator with a non-return valve to prevent 
discharging in the system. 

Main electrical supply comes from 
two 28 v. 0 kw. starter generators which 
energize in parallel two d.c. bus bars. 
Rotary converter provides a.c. power. 
Two 24 v. batteries are carried in the 
nose section for system backup and for 
start power if an external power unit is 
not available. 

De Havilland says engine changes can 
be accomplished in two hours. Each pod 
is divided into zones: Zone A has the 
forward intake section followed by the 
compressor section and auxiliary equip- 
ment. Next zone contains the combus- 
tion cans, the turbine section and a por- 
tion of the tailpipe, and the final zone 
is the detachable fairing at the end of 
the nozzle. A longitudinal firewall 
separates each engine from the mount- 

Cabin interiors are. at the present, 
being designed by dc Havilland but an 
outside designer has been called in for 
consultation. Dc Havilland is doing con- 
siderable work in reinforced plastics for 
interior side walls and roof covering in 
order to save weight without reducing 
toughness. Cabin is IS ft. 6 in. long 
and 5 ft. 10 in. wide. Recessed center 
aisle is clear of any wing structure and 
gives 5 ft. 9 in. of headroom. 

Airplane, including radios, will sell 
for about S500.000. 



Low-Cost ADF 


Low-cost ADF unit, priced under S1.000 
weighs 8 lb. and is fullv transistorized. 
Power drain is 0.6 amp. Manufacturer is 
National Aeronautical Corp.. Fort Wash- 
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SIPA 251 Antilope Completes First Flight 

SIPA 251 Anlilopc turboprop light aircraft recently made its first flight in France. Powcrplant of the five-place aircraft is the 560 hp. 
Turbomeca Astazou engine. Aircraft will cruise at approximately 260 kt. and will operate over distances of 930 mi. Maximum speed is 
approximately 320 nipli, and normal range about 1,150 mi. Gross weight is 3,300 lb. and empty weight is 1,670 lb. Antilopc design orig- 
inally was produced by the Italian firm of Procacr in Milan. SIPA. a private French firm, took over the design in June, 1961. and fit the 

PRIVATE LINES 


Federal Aviation Agency has prepared 
.i guide booklet for state and local agen- 
cies that wish to acquire surplus per- 
sonal property for public airport use. 
Personal property is defined as tractors, 
jeeps, snow plows, fire trucks, boundary 
lights, markers, winds tecs and similar 
items. Copies of the booklet "Federal 
Surplus Personal Property for Public 
Airport Purposes" arc available from the 
FAA Airports Service in Washington 
without charge. 


Brantly Helicopter Corp. of Freder- 
ick, Okla., has unveiled its 1963 model 
two-place helicopter with a redesigned 
cabin which docs not have the tradi- 
tional “bug-eye" Plexiglas domes. 
Brantly says the cabin on the new model 
helicopter has improved visibility, is 
roomier and has adjustable seats. No 
major changes have been made in the 
dynamic components. 


Aero Commander, Inc., Bethany, 
Okla., has opened an overseas sales of- 
fice in Zurich, Switzerland. Office will 
handle sales and service requirements 
for Europe, Africa and the Near and 
Middle East. Floyd A. Atchison, inter- 
national sales representative, will head 
the new office. 


U. S. Business & Utility Plane Shipments 

July 1962 



N« Billing* 

A W o Corned* McjA.B 2 

$1,197,000 

It Bo’S' 17 

«— 

ijjfjjjjjS 1 " 

185 Skynpn 21 

$3,131,000 

Mooney M.rk 20 38 

$516,000 

1! i 


T"“* 111 

$9,923,000 
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WE’D LIKE TO POINT OUT THAT POINTERS ARE OUT 


Both of these cockpit displays convey the same information. 
The similarity ends there. 

Round dials with their pointers have been the conven- 
tional cockpit display since airplanes first used instruments. 
Although highly refined over the years, they cannot be read 
with the speed and accuracy demanded by the operation of 
today's high performance aircraft. And they require more 
than their rightful share of panel space. 


With Bendix® vertical scale indicators, it's a different 
story. As shown at right above, each instrument consoli- 
dates the presentations of four round dial indicators, and 
shows at a glance what is happening. Extensive human 
factors studies prove that the closely spaced, vertically 
moving white columns and zero parallax design provide 
a much quicker and more accurate evaluation of changes 
in engine performance than their round dial counterparts. 


AND THE REASON WHY THEY ARE. 


They require much less panel space, too— 55% less, 
in fact, as shown above in the one-to-one comparison 
between a vertical scale panel for the U.S. Air Force’s new 
C-141 jet transports and the comparable presentations by 
conventional round dial indicators. 

Vertical scales are available for any engine parameter for 
two, three, and four-engine aircraft. They can be combined 
into a panel display such as we have shown, or they can be 


used individually. And they are available for flight param- 

Vertical tape display of aircraft engine and flight param- 
eters has been thoroughly proved during four years of 
operational experience. 

Would you like to have more information on vertical 
scale indicators? Let us send you the details. Write or 
call us in Teterboro, New Jersey. 


Eclipse-Pioneer Division 




WHERE IDEAS 
UNLOCK 
THE FUTURE 





Mr. Mee is using Cornell Aeronautical Laboratory funds to study 
water surface behavior under controlled conditions. With a modified 
Doppler radar he is trying to identify primary back-scattering elements 
in the wave surface and determine their behavior as the scale of wave 
motion is changed. Waves generated at one end of a long tank spend 
themselves on a “beach” at the other end. The rake is used to shape 
the beach. 


Unlike Mr. Mee’s project, most of our 250-or-so projects have 
sponsors. But the fact that we are willing and able to support many 
of the research ideas of our technical staff with our own funds is one 
of our hidden strengths. It is one reason some of the best men in your 
field stay with us, and it has repeatedly paved the way to seven-league 


vehicle dynamics and systems research. The coupon below will bring 
you an interesting briefing on this community of science. 


, CORNELL AERONAUTICAL LABORATORY, INC. 



FINANCIAL 


Financial Briefs 

Boeing Co. reported net earnings of 
$21, 579.000 for the first nine months 
of 1962 on stiles of SI. 268.365,000. 
Comparable figures for the first nine 
months of 1961 included net earnings 
ol S26,073,000 on sales of SI. 309.- 
260,000. 

Douglas Aircraft Co. earned $6,351,- 
957 for the first nine months of Fiscal 
1962 on sales totaling $552,758,652. 
Same period last year showed a profit 
of $4,485,938 on sales totaling $616.- 
217.249. 

Northrop Corp. had earnings of $9.- 
051,323 for its Fiscal 1962 ended Julv 
29 on sales of S347.460.547. This 
represents a 30% increase in sales and 
a profit increase of about S37S.OOO over 
Fiscal 1961. 

Marquardt Corp. reports earnings of 
$1,319,360 on sales of $39,114,603 for 
the first 40 weeks of 1962. For the same 
period in 1961. the company reported 
sales of S34.955.31 5 and earnings, ad- 
justed to exclude special credits, of 


Borg- Warner Corp. earned $19,934.- 
599 for the first three quarters of 1962 
on sales of S486.443.226. Figures repre- 
sent a 52% increase over earnings for 
the same period last vear of SI 3.1 12.- 
628 and a 1 3% increase over the $431,- 
214.690 sales reported a year ago. 

Motorola, Inc., had earnings of S9.- 
098,080 for the first nine months of 
1962 on sales of S244.700.845, com- 
pared with earnings of S6.41 6.892 on 
sales of $207,703,769 for the same 
period in 1961. 


Radio Coqj. of America earned $34.3 
million— or Sl.SS per share— on sales of 
nearly $1.27 billion for the first nine 
months of 1962. Earnings for the same 
period last sear were S23.8 million— or 
$1.29 per share-on sales of SI. 09 bil- 
lion. Third quarter 1962 profits were 

51 0.3 million on sales of S41 1.6 million, 
or SO. 56 per share. Third quarter 1961 
showed $6.2 million earned on sales of 

5368.3 million, or S0.32 per share. 

Sanders Associates. Inc., Nashua. 
N. II., had earnings of nearly S2.03 mil- 
lion— $1.40 per share— on sales of $41.8 
million for fiscal year ended Julv 31. 
Last year's figures were S880.000 earned 
on sales of $21.4 million, or about 
S0.61 per share. 
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New Procurement Rules Spur Incentives 


By George C. Wilson 

Washington— Defense Dept, will is- 
sue regulations soon designed to in- 
crease the Renegotiation Board's toler- 
ance for incentive-type contracts and 
to encourage the aerospace industry to 
find ways to economize in developing 
and producing military items. 

The forthcoming additions to the 
Armed Service Procurement Regula- 
tions (ASPR). to be issued this month 

part of Defense Secretary Robert S. 
McNamara’s general strategy for achiev- 
ing the economy he has promised Presi- 
dent Kennedy. 

McNamara’s basic contention is that 
the missile age requires the government 
and industry to enter into a new type 
partnership where there is more incen- 
tive for both sides to discard traditional 
methods and develop techniques which 


promt 




But a formidable obstacle to this ob- 
jective is the Renegotiation Board, the 
five-member body Congress installed as 
watchdog over military contractors. The 
board has the right to demand that 
contractors return excessive profits to 
the government. The board, the con- 
tractor and the Defense Dept, have 
often disagreed in the past on what 
constitutes excessive profits. 


McNamara and his deputies fear the 
cash incentives they want to build into 
defense contracts may be regarded by 
the Renegotiation Board as excessive 
profits. This would ruin their strategy 
for winning the battle against rising 
costs in the Defense Dept. So the Mc- 
Namara team- more than any of its 
predecessors— is trying to win over the 
Renegotiation Board to its way of think- 
ing. The forthcoming ASPR's are part 
of this effort. 

Tire regulations, now in final form, 
direct Defense Dept, personnel to keep 
the Renegotiation Board fully informed 
about their contracting actions as they 
go along, rather than after the fact. The 
rules instruct the procurement officers 
to furnish the board with such infor- 
mation as the contractor’s record for 
delivering on schedule, how effectively 
he used facilities, capital funds allocated 
to the project, success in developing 
new materials that do the job at less 
cost, risks involved, and efforts to sub- 
contract work to small businesses and 
labor surplus areas. In short. Defense 
Dept, wants to give the Renegotiation 
Board so much detail that it can evalu- 
ate the performance of the contractor 
itself instead of relying mainly on the 
financial figures afterward to reveal 


whether the profits were excessive. 

In a recently published incentive 
contracting guide prepared for the De- 
fense Dept, by Harbridge House, Inc., 
of Boston, procurement officials are 
told that the Renegotiation Board is not 
compelled to recover unusually large 
profits; that cash incentives placed into 
contracts will not necessarily be sub- 
jected to recovery procedures. 

Defense Dept, leaders also refer to 
recent statements by Chairman Law- 
rence E. Hartwig, of the Renegotiation 
Board, indicating sympathy for incentive 
contracts. On Oct. 26. for example, 
Hartwig said that in deciding whether 
profits on a defense contract were exces- 
sive, the board must "consider all these 
complex factors so that (among other 
things) the producer who is most effi- 
cient. who is most integrated, who has 
made the greatest contribution to the 
defense effort and who has most capital 
at risk may keep more profit than the 
producer who satisfies these factors to 

Another impetus for the Defense 
Dept., Renegotiation Board and aero- 
space industrv to reach an understand- 
ing on incentive contracts is the U. S. 
Tax Court practice of calculating prof- 
its bv measuring them against “whole 
net worth.” Examples arc; 

• Tax Court on Jan. 10 ordered the 
Boeing Co. to turn back $13 million of 
its profits on 1952 business. Judge 
Craydon G. Withcy arrived at the fig- 
ure by measuring the profits against 
what he called "whole net worth." The 
Renegotiation Board sought to recover 
S20 million. It said Boeing’s profits of 
$56.7 million for 1952 were about 98% 
of its net book worth of S57.S. Judge 
Withcy ruled that Boeing’s engineering 
and manufacturing know-how were in- 
tangibles as valuable as the book worth. 
So he doubled the net book worth and 
reduced the claim to SI 3 million (AW 
Jan. 22. p. 321. 

• Tax Court on Oct. 25 directed North 
American Aviation to refund $16.5 mil- 
lion as excess profits on government 
business for 1953 and 1954. Judge 
John E. Mulronev praised the work of 
North American but still calculated ex- 
cess profits in the same manner as did 
Judge Withey, thus dealing a severe 
blow to the campaign to provide more 
cash incentives to aerospace contractors 
(AW Nov. 5, p. 41). 

In short, the U.S. Tax Court has 
not seen fit to rule that superior work 
necessarily justifies superior profits. 
Consequently, as the use of incentive 
contracts broadens, DOD, Renegotia- 
tion Board and aerospace contractors 
most likely will try harder to reach an 
accommodation about profits among 


themselves rather than resort to the 
courts. 

The McNamara team also intends to 
use cash rewards as the incentive to 
make contractors introduce money sav- 
ing techniques. Defense Dept, officials 
call this value engineering. They will 
formalize their guidance to procurement 
officials by issuing ASPRs on how to 
build more value engineering into con- 
tracts. 

Value engineering clauses will give 
the contractor a share of the savings 
gained by doing such things as simplify- 
ing designs and introducing materials 
which cost less without impairing qual- 
ity. One idea under discussion in the 
Pentagon is to have the government pay 
the cost of a value engineering team 
assigned by the contractor full time on 
a project. After the government is re- 
imbursed for financing the team, the 
savings the team effected would be split 
between the government and the con- 
tractor. One suggested formula is to 
repay the government’s investment in 
the value engineering team five times 
over and then split the remainder of the 
savings 50-50. 

Value Engineering 

Thomas D. Morris, assistant sec- 
retary of defense for installations and 
logistics, is especially enthusiastic about 
the money-saving possibilities of value 
engineering. In the conference room ad- 
joining his Pentagon office are displays 
of items which saved money through 
engineering or material changes. Morris 
told Aviation Week that the Defense 
Dept, is determined to make value en- 
gineering more of a habit in industry. 

Contractors interviewed about the 
Pentagon’s value engineering campaign 
said it cannot succeed fully unless De- 
fense Dept, finds a way to give faster 
approval to contractors’ money saving 
ideas. Morris said this was a legitimate 
criticism, and said steps are being taken 
to give Defense Dept, personnel in the 
field more authority. 

Some contractors also fear the pro- 
posed ASPR which would make money- 
saving techniques the property of the 
government. "Giving that away is giv- 
ing away our guts,” said one major aero- 
space contractor. Morris said such fears 
are based on misunderstanding, and 
pointed out that the Pentagon tradi- 
tionally assumes the rights to techno- 
logical advances made on its contracts. 

The type of value engineering team 
Defense Dept, is trying to foster would 
include experts in engineering, mate- 
rials and production. “The key both 
within the Defense Dept, and within 
the defense industry," Morris said, "is 
to organize to do the job of value engi- 
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• Pancake Synchros, Resolvers 

• Torquers, Spin Motors 

• Microsyns, Pick-Offs 


HERE NOW! ^ 



The JetStar is a reality. FAA-certificated. In serv- 
ice with government, military, and corporate fleets. 
Transcontinental range and over-the-weather altitude. 
LOCKHEED JETSTAR the compact utility jet 


tmed. Value engineering should apply 
both to the development and produc- 
tion stages. Morris said. 

The Martin Co.'s Orlando Division 
is one of the defense contractors which 
has set up a full-time value engineering 
team. George ). Parker, the division’s 
administrative director, recently told a 
small business forum in Jacksonville. 
Fla., that ' we are fast approaching the 
point where we cannot a (ford to defend 
ourselves." He said a concentrated value 
analysis program to save money was 
a must for the defense industry, adding 
"motivation is the key word in the 
success of any program." 

Martin-Orlando has a five-member 
value analysis team working on the 
Bullpup air-to-ground missile. A com- 
pany spokesman said the team de- 
creased the cost of the missile by 70% 
between the time the first production 
model was finished in 1959 and now. 
Bullpup value analysis team includes 
engineers with manufacturing and de- 
sign experience, material specialists, and 
finance and procurement officials. 

Defense Dept, leaders frankly feel 

less for its money than other customers. 
The recently published “Air Force 
Guide for Pricing" states this view in 
the form of a warning to procurement 
officials negotiating contracts: “It is 
not unusual for an otherwise highly 
competitive company to form a sepa- 
rate division for government work or 
segregate operations applicable to gov- 
ernment work and thereby lose some 
of the obvious advantages noted in their 
competitive commercial operations." 
Government Controls 

In the immediate future, the econ- 
omy effort will require more govern- 
ment controls as procurement officials 
try to write the Defense Dept.'s philoso- 
phy into contract clauses. But if the 
effort does succeed, there is a promise 
for less government control over the 
management of industry. 

The newly-published incentive con- 
tracting guide says: "Without ques- 
tion, one of DOD's primary objectives 
in promoting the use of multiple incen- 
tive contracts is to improve the quality 
of industrial managerial control over 
the country's large development pro- 
grams. In fact, under a properly written 
contract the amount of fee earned will 
depend directly on the contractor's 
ability to achieve this improvement— as 
evidenced by lower costs, earlier de- 
liveries and/or higher quality perform- 

"What will be required." the guide 
continues, “is more sensitivity in exist- 
ing program control procedures and 
increased management interest in the 
information these procedures generate." 
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wanted: the 
engineers 
who can 
advance 
this 
advanced 
recorder 


MARKETING 

MANAGER 

SIMULATOR SYSTEMS 

STARTING SALARY 
TO $18,000 

and knowledgable men lo direct 
the marketing of our Simulator 
Systems ond Training Devices. 
One man will work primarily in 
the aerospace field, while Jhe 

Force. You will report directly to 


ed engineers who can meet this challenge. Electro/ 
nical development engineers. Solid state circuit design- 
echanical engineers. Physicists. Systems development 
ers. Circuit designers. Servo/mechanical engineers. Mag- 
lead engineers. Can you qualify? If so. at Ampex, you'll 
om to experiment. Room to conceive, design and develop 
eas into working models. At Ampex, you'll enjoy Stability: 
all of our multi-million dollar development programs are 
ny sponsored. And you’ll live in one of the finest areas 
;re: either Redwood City, near San Francisco, or Culver 
ear Los Angeles. If you have a 8S degree and expr 
n high precision mechanisms, data acquisition system 

simply 

Scienti , 

Redwood City, Calif. An equal opportunity employer. 



In Southern California 


BENDIX-PACIFIC 

North Hollywood 


OFFERS THESE EXCELLENT OPPORTUNITIES FOR ENGINEERS 

missile guidance engineers flHgS Guidai 


with BSEE or MSEE experienced in Missit 
or circuit design including Video Amplifier 
s, Signal Level Detectors, etc. 


microwave engineers 


| Senior Engineers with BSEE or MSEE experienced in the design of 
f Microwave Systems for Radar, Missile Guidance, etc. 


telemetry engineers 


. Senior Engineers are required with a BSEE or MSEE experienced 
I in the development of all types of FM/FM telemetry components, 

■ design of airborne and ground systems including PAM/PCM and data 
" handling and processing and data display elements. 


underseas warfare 

fa 

l Senior Engineers with BSEE or MSEE experienced in design of Sonar 
1 Transducers for Anti-Submarine Warfare and Underwater Navigation 
J Range Instrumentation. Additional requirements exist for Torpedo 
Guidance Systems Engineers involving semi-conductor circuitry. 

- 

military navigation 


1 Senior Engineers with BSEE and experience in low frequency 
1 electronic circuit design, aircraft instrumentation, involving transistor 
f techniques, and the design of high power transmitters. 







Bendix-Pacific Division 


f 11602 Sherman Way, North Hollywood, Calif. 





to engineers and scientists 



RE-ENTRY STRUCTURES 

among the more than 500 R&D programs underway at Douglas 


Douglas ia engaged in an intensive program to 
furthe development of high temperature struc- 
tures for re-entry vehicles. 

I Research is being conducted on super alloys, 
refractory metals, ceramics, graphites, and high 
temperature insulative and ablative materials. 
Representative structural components are be- 
ing manufactured and tested in our labora- 
tories. Theoretical analysis is being developed 
and compared with the experimental research 
data. The need is emphasized by the inade- 
quacy of conventional materials and structures 
at the temperature levels of re-entry flight. 

Other areas of current structures research 
include: development of titanium and fiberglas 
tankage for cryogenic and storable propellants; 
analysis of sandwich domes, cylinders and 
cones under load and thermal gradients; sta- 
bility of landing legs for lunar touchdown; 
meteoroid and radiation shielding ; and develop- 
ment of inflatable structures. 

Of career interest to engineers and scientists 
Stimulating work assignments and wide pro- 



fessional growth are available at Douglas for 
men who can integrate the requirements, of 
structural design with strength and load analy- 
sis, thermodynamics, guidance and control, 
weight optimization and manufacturing. 

Also urgently needed are qualified engineers 
and scientists in the wide variety of other areas 
related to missile and space systems. Scholar- 
ships and financial assistance are available for 
you to continue your studies in such fine uni- 
versities as Gal Tech, U.C.L.A., and Southern 
California. 

Send us your resume or fill out and mail the 
coupon. Within 15 days from the receipt of 
your letter, we will send you specific informa- 
tion on opportunities in your field at Douglas. 


I Mr. F. V. Edmonds 
| Missile and Space Systems Division 
I Douglas Aircraft Company 
| 3000 Ocean Park Boulevard 
I Santa Monica, California 

Please send me full information oi 
sional opportunities in ray field at 


r SPACE SYSTEMS DIVISION 

I Anj equal opportunity employer 


nr 


NEW AEROSPACE PRODUCTS 


Perspective Drawing Machine 

Machine called "Perspex” permits 
rapid, automatic translation of engineer- 
ing drawings into exact, optically correct 
geometrical perspective drawings, in- 
cluding the most complex exploded view 
drawings, the manufacturer says. 



Perspex tests have demonstrated that 
50 to 75% time savings are possible over 
other drawing methods, according to 
the manufacturer. Machine has three 
basic parts: horizontal working table ad- 
justable for elevation, an outboard table 
upon which the perspective drawing is 
developed, and an extensible sight rod 
pivoted on its axis by a spherical bearing 
having an illuminated cross-hair viewer 
on the tracing end and a telescoping 
pencil at the drawing end. In operation, 
viewer is traced over the engineering 
drawing to operate the telescoping pen- 
cil bearing against the outboard table to 
produce a perspective drawing. 

1. om art Perfected Devices, Inc., 980 
Alabama Ave„ Brooklyn 7, N. Y. 

Automatic Direction Finder 

Automatic direction finder which di- 
rects pilot toward any standard commer- 
cial broadcast, aeronautical or marine 
radio station weighs S lb., according to 
the manufacturer. 



Direction finder, designated ADF-30, 
has low-drag sensing antenna mounted 
in a low-silhouette housing 2 in. deep. 




mi 



“SsSp, ■ 

Palo Alto, Calif. 



gauss. 
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Opportunities for: 

Aerospace 
Vehicles Engineers 

The Aerospace Vehicles Laboratory of the Space Systems Division has openings for nearly 
one hundred engineers who have experience in stress, structures, propulsion, mechanisms, 
control systems, equipment installation or heat transfer which can be applied to advanced 
aerospace weapons systems or vehicles. The Aerospace Laboratory is concerned, as a result of 
SURVEYOR and other contracts, with lunar and space exploration, air to air missiles and ICBM 
defense systems. The openings are for both junior and senior mechanical engineers, electronic 
engineers, physicists and aeronautical engineers. Some of the openings are described below: 


Structures 

Senior Dynamicist. Must be cap- 
able of performing advanced 
analysis in structural mechanics. 
Will be required to calculate re- 
sponse of complex elastic sys- 
tems to various dynamic inputs 
including random excitation. Must 
be capable of original work in 
developing advanced analytical 
techniques. 

Loads Analyst. To establish 
structural design criteria for ad- 
vanced missiles and spacecraft. 
Should be capable of determin- 
ing external airload and inertial 

Reliability Analyst. To perform 
statistical analysis of structural 

the purposeof establishing struct- 
ural reliability criteria on a prob- 

Stress Analyst. To perform ad- 
vanced stress analysis of com- 
plex and redundant missile and 
spacecraft structures. Will be 

blems in elasticity, plasticity, 
short time creep and structural 
stability. 

Design. Experience is required 
In preliminary and final struct- 
ural engineering and design, in- 
cluding preliminary stress anal- 
ysis. A knowledge of the effects 
of extreme temperature environ- 


ment and hard vacuum, plus a 
background in materials is de- 

Heat Transfer 

Space Vehicle Heat Transfer. 
Basic knowledge of radiation 
conduction and convection heat 
transfer with application to ther- 
mal control of space vehicles is 
required. Knowledge of spec- 
trally-selective radiation coating, 
super-insulations and thermal 
vacuum testing is of particular 

Aerothermodynamicist. Experi- 
ence in hypersonic real gas dy- 
namics, heat transfer, ablation; 
re-entry vehicle design, detec- 
tion: shock layer, wake and rocket 
exhaust ionization: and anti-mis- 
sile system requirements will be 
most useful. 

Equipment Installation 

Packaging and Installation En- 
gineer. To perform optimum 
packaging and installation design 
for missile and/or spacecraft 
units, considering amount and 
geometric shape of space avail- 
able as well as weight and center 
of gravity distribution require- 
ments. Must be capable of ana- 
lyzing structural adequacy of unit 
under extreme environmental 
conditions. 


Controls 

Optical Devices. Design, devel- 
opment, procurement and test 
operations are involved. Consid- 
erable experience in the field of 
optical devices for space applica- 
tions such as star, horizon, sun 
and moon trackers. 

System Test. To plan and super- 
vise the operations of a flight con- 
trol system laboratory. Air bear- 
ing tables and a wide variety of 
optical mechanical and electrical 
equipment are involved. 

Control System Analysis. Re- 
quires engineers at various levels 
of experience including senior 
men capable of taking over-all 
project responsibility in the syn- 
thesis and analysis of control 
systems. 

Circuit Design and Development. 
Experience required in design 
and development of transistor- 
ized control system circuits, in- 
cluding electronic switching and 
modulation techniques. 
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Titanium Flexible Shafting 

Titanium flexible shaft cores for high 
temperature use in missiles and aircraft 
is lighter and as strong or stronger than 
comparable steel or stainless steel shaft- 
ing, the manufacturer says. 



controls, operation of various actuators 
and accessories at temperatures as high 
as 1.000F. 

Stow Mfg. Co., 68 Shear St., Bing- 
hamton, N. Y. 


Micro-miniature Welder 



Welder breaks down distilled water 
elcctrochemically, with 1 10 v.a.c. and an 
electrolyte, into high purity hydrogen 
and oxygen fuel for torch. Cas stream 
is washed, filtered, dried and passed 
through a reducing agent, where it ac- 
quires a reducing atmosphere which en- 
velopes and shields the flame and heated 
area so that parts remain free of scale, 
oxides, nitrides and other impurities. 

Flame emits little heat from its sides, 
making it ideal for working in formerly 
inaccessible areas in crowded instrument 
assemblies, closely assembled terminals 
on computer tenninal blocks, etc. 

Associated Precision Industries, 2743 
N. Sheffield A ve„ Chicago 14, 111. 



Wanted: Men who are looking for trouble. 


Are you a perfectionist? If so. then the place for you is Norair. The following aerospace 
positions are available now: 


Propulsion. Men with knowledge of the fundamental technologies to do research and 
development on solid, liquid, hybrid, and air-breathing systems. 

Vehicle dynamics and control. For research and development in aerodynamics and 
flight controls as applied to VTOL vehicles, space trainer aircraft, and six-degree-of- 
freedom near-earth trajectory problems. 

Electromagnetics. For studies in energy propagation and field theory pertinent to 
such areas as communications antennas, radar cross-sections, and plasma sheaths. 
Fluid mechanics. For analyses of subsonic, supersonic and hypersonic flows. 
Communications. To conduct analysis and integration of new concepts in telemetry 
command, detection, and tracking systems. 

Experimental aerodynamics. To work with a group that will support theoretical aero- 
dynamic research with experimental approaches and will initiate experimental research 


Operations research. To visualize complete weapons systems, and apply basic knowl- 

Guidance and controls. To conduct study and analysis of sensors and computers. 
Systems research. To work on systems performance optimization. 

Numerical analysis. To develop large-scale numerical procedures for aerodynamic 
design and flow field analysis. 

Avionics. To work on the design, development, and analysis of avionics systems for 
airborne applications. 

Reliability. To assess the reliability and optimize the configuration and mission pro- 
files of space systems. 

Chemical research. To work on the development and applications of structural 
adhesives for aerospace vehicles. 

Metallurgical research. For research and development on materials and joining. 


If you'd like more information a 
available, write to Roy L. Pool. 
Broadway. Hawthorne. California 


bout these opportunities and others that may be 
Engineering Center Personnel Office, 1001 East 


NORTHROP NORAIR 
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CLIP THIS DIRECTORY OF IMMEDIATE OPENINGS AT 
ITT FEDERAL LABORATORIES IN NUTLEY, NEW JERSEY 



i The 300-foot microwave test tower, and radio telescope (used for satellite tracking, 
communications and space research) are two distinctive landmarks of ITT Federal 
Laboratories in Nutley. Here, modern facilities house 17 laboratories engaged in mis- 
sile and space systems, avionics, communications, research in the 
physical sciences, and sophisticated electronic manufacturing opera- 
tions. ■ Today’s opportunities are especially well timed for the 
engineer seeking a significant career jump now, and a progressive series of profes- 
sional assignments that will provide substantial growth impetus during the months 
and years to come. 

We are most interested in talking with engineers offering backgrounds in any of d 
the areas listed below. 

PARTIAL LIST OF POSITIONS I 
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Anti-Submarine Warfare 

Senior and intermediate-level engineers will find 
rewarding careers in responsible positions at 
Raytheon’s ASW Center in the following areas: 

UNDERWATER ACOUSTIC SYSTEMS 

Will develop advanced underwater acous- 
tic systems concepts of detection, classi- 
fication, communications and tracking. 
Applicants must be specialists in com- 
munications theory or systems engi- 
neers with extensive experience in either 
sonar, radar, communications, or fire 
control theory. 

WEAPONS SYSTEMS 

Will engage in the analysis of weapons 
systems. Applicants must be specialists 
in operations research or have extensive 
experience as weapons systems engi- 
neers. 

APPLIED RESEARCH 

Must have extensive experience in any 
of these fields: propagation, matched 
filter theory, pattern recognition, statis- 
tical communication theory, underwater 
communications, statistical decision 
theory. 






INVESTIGATE 

POSITIONS IN Tl’s 


EMPLOYMENT 

OPPORTUNITIES 






UNDISPLAYED 



CAREER APPOINTMENT 

CHIEF 

ENGINEER 

For Staff of 450 


proximotely 1,000 persons of which 
450 will report to Chief Engineer- 
Storting salary to S22.000 and po- 
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;g specialists 

PhD). 8-10 years experience: anal 


and d^olpp ipTtrumentaUon'to bt 




ACOUSTICAL PHYSICS (MS, PhD). 




ABU 




Allegany Ballistics Laboratory 


Chemical, Mechanical, Aeronautical, Electronic 
Engineers/Chemists/Physicists/Mathematicians 
At ALLEGANY BALLISTICS LABORATORY, operated by 
Hercules Powder Company for the Navy since 1945, 
wide ranging R & D programs are aimed at advancing 
the state of the art in all phases of rocketry, to meet 
the need for hotter propellants and a new order of 
precision in guidance and control. O This is a stimu- 
lating, interdisciplinary effort. The scientist and Engi- 
neer at ABL works in close collaboration with specialists 
in many other fields, in an invigorating atmosphere of 
success. Past achievements include: Deacon, Tatos, 
Terrier, Nike rockets and boosters; last stage motors 
for Polaris A-2 and A-3; the ALTAIR motor, which has 
furnished critical upper stage propulsion for over 50 
successful launchings of satellites, space probes and 
test vehicles. □ Previous rocket experience is not essen- 
tial for many of these positions. Demonstrated capa- 
bility in your discipline is the prime criterion for an 
assignment in one of the areas below. 


All qualified applicants will receive consideration lor employment without regard to race, creed, color or national origin, u.s. 
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important & immediate 
opportunities «±:r 

and creative people who can help advance our programs in the dynamic and fast-moving 
are specialists in this field ... a leader in flight propulsion systems with a 36-year record 
Today, in addition to concentrated research and development efforts on advanced gas 
xploring new and exciting avenues in every field of aerospace, marine and industrial power 
to thermionic generators. It's a challenging and demanding era for us— one which offers 
ineers and scientists who can match their growth to ours. 




inecticut or bright Florida ... is excellent for living, working, playing. Another 
degrees through a corporate-sponsored Graduate Study Program. These 
some schools to a Doctorate, are available at the University of Florida, the 
istitute, the University of Connecticut, and Yale University— among others. 




GENERAL ELECTRIC TO SUPPORT NASA IN 
FORMULATING DESIGNS AND EQUIPMENT 
FOR CHECKOUT OF THE APOLLO SYSTEM 


The National Aeronautics and Space Administration has assigned to 
General Electric a major role in designing and developing integrated, 
automatic checkout and test equipment for the APOLLO program, in addi- 
tion to supporting NASA in overall reliability of the entire system. High 
level specialists and systems people are being drawn from many components 
of the company to contribute to the design and development of computerized semi-automatic and 
automatic checkout systems. Additional highly qualified engineers and scientists are needed now. 


5 at HUNTSVILLE, DAYTONA BEACH, CAPE CANAVERAL and 


Electrical ■ Electronics ■ Mechanical ■ Conversion and Guidance ■ Propulsion ■ Instrumentation 
and Communications ■ Telemetry ■ Pyrotechnic ■ Vehicle Systems ■ Systems'Specifications and 
Designs ■ Digital Command Systems ■ PCM ■ Computers ■ Display ■ Analog and Digital Simu- 
lation ■ Test Simulation ■ Vibration Analysis ■ Space Mechanics ■ Operational Support Systems. 

If you have experience in any of the listed areas, write us today (include salary requirements). Your inquiry 
will be held in strict confidence. Write to: Mr. P. W. Christos, Professional Placement, Section 64-WY Apollo 
Support Department, General Electric Co., Administration and Engineering Bldg., Daytona Beach, Florida. 

APOLLO SUPPORT DEPARTMENT 


GENERALI 


ELECTRIC 
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R E S E A R C kZW ENGINEERING 

NEW DEPARTMENTS 

NOW BEING ESTABLISHED AT BELL AEROSYSTEMS 


POSITIONS ARE IMMEDIATELY AVAILABLE FOR: 
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Key Staff Positions 

INFRA-RED & 
ELECTRO-OPTICAL 

pEBSHSStl 

What is 

SYSTEMS 

STARTING SALARY 
TO $18,000 

AIRLINE SUPT. OF ENGINEERING > 

your 

problem? 

ca'id 1 MFra-nd 'and ^olectro-oplicaj 


Competent men for your 
staff? . . . employment? 
... or are you looking for 

application of LASERS for space 
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opportunity of special in- 
terest to readers of this 
publication? You can get 
their attention — through 


IHBSts 

an advertisement in the 
Employment Section of 
AVIATION WEEK. 


is -mpm 
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Searchlight Section 


FOR SALE OR LEASE 


Executive Aircraft Service, Inc. 

Rodbird Airport Dallas 32, Texas 

EIGHT C-47's 

EQU^PME^L^E°cT4°COM^LET P E A LY T ^ 


OXYGEN EQUIPMENT 

AERO Sales and Service 


lor qualified engineers ar 

Openings exist lor: 

Space Environmental 
Engineers 

To evaluate complete systems during 
simulated launch, space flight and 
manned re-entry and to design and 
operate advanced aerospace test 
facilities for ballistic missile and 
space programs. 

Quality Assurance 
Engineers 

To plan and direct acceptance tests 
including the development of 
non-destructive test techniques for 
space vehicles and the design of 
laboratory standards for space 
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ENGINEERS AND 
SCIENTISTS FOR 
ANALOG COMPUTING 
APPLICATIONS 

A3J Vigilante - Navy Attack Bomber 
120 ft. Haystack Antenna System 
Redhead/Roadrunner 
Army Target Missile 
Advanced Missile 
and Aircraft Systems 
These are projects engineered 
by the technical employees at 
the Columbus Division of North 
American Aviation. Research 
of a medium and long range 
nature is being increasingly 
emphasized. 

Openings exist for ENGI- 
NEERS, MATHEMATICIANS 
& PHYSICISTS with a mini- 
mum of one year’s experience 
in the application of electronic 
analog computers to the study 
of dynamic systems. 

Positions are available at all 

Fields of application include: 
Structural Dynamics 
Aero & Astrodynamics 
Controls Guidance Systems 
Flight Simulation 
Man-Machine Simulation 
To investigate these open- 
ings, send resume to: 

North American Aviation 
The Professional & Techni- 
cal Employment Office 
4300 E. Fifth Ave. 

,i Box AW-561 

Columbus 16, Ohio 
Attn: H. Keever, Mgr. 
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verify 

events 

permanently 

in 

milliseconds 


Brush Operations Monitors' response to sigi 
Multiple high-speed events are clearly defined f 
to 500 per second. Portable 30 channel or rack-xr 
with fixed-stylus electric writing that provides 
eliminate relays is optional. No direct writing rec 
Monitors for industrial and military analysis 
and control. Write for complete specifica- 
tions and application data. 
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100 kW CW 


1.7- 2.4 Gc 


Varian Associates’ new VA-858 CW amplifier kly- 
stron offers the highest known power in S-band 
for deep-space communications. Developed by the 
same team of engineers who brought the industry 
the highest power in X-band, the VA-858 is con- 
servatively rated at 100 kW, and in actual con- 
tinued operation has delivered in excess of 175 kW. 
The VA-858 is available in four models. Tubes can 
be tuned for high gain, high efficiency, or wide 
bandwidth. With suitable stagger tuning, a 3 db 
bandwidth of 20 Me can be achieved, with a 
power gain of 50 db. Tuning range of each tube is 
150 Me below 2 Gc, and 200 Me above 2 Gc. Small 
size of the tube is ideal for antenna mounting. 

If your deep-space or satellite project requires 
such exemplary tubes, Varian has (or can design) 
the tube for you. Write Tube Division. 


CHARACTERISTICS: 

SYNCH 

TUNED 

HIGH 

EFF. 

TUNED 

BROAD- 

BAND 

TUNED 

Power Output (kW) 

103 

122 

122 

Drive Power (mW) 

35 

350 

1000 

Gain (db) 

65 

55 

51 

Efficiency (%) 

35 

41 

41 

Bandwidth, 3 db (Me) 

8.5 

15 

21 

Beam Voltage (KVdc) 

35 

35 

35 

Beam Current (Adc) 

8.5 

8.5 

8.5 


MICROWAVE 
TUBE GROUP 


VARIAN associates 


TUBE DIVISION • Palo Alto 22, Calif 


PALO ALTO TUBE DIVISION • BOM AC DIVISION • S-F-D LABORATORI ES, I NC. • SEMICON 
ASSOCIATES, INC. • VARIAN ASSOCIATES OF CANADA, LTD. • SEMICON OF CALIFORNIA, INC. 




